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This study adds to the existing research concerning ecological 

relationships between suicide rates, social integration, and urbanicity in the U.S.  

Age-sex-race adjusted five-year averaged suicide rates for 1993-1997 and 

various measures of urbanicity are used.  Some proposed relationships held true, 

while others indicate that social integration and urbanicity are so intertwined in 

their effects on suicide that no clear, unidirectional pattern emerges.  The 

religious affiliation measure captured unique variations in the role religion plays in 

this relationship; depending on how urbanicity was measured.  Findings suggest 

closer attention needs to be paid to how both urbanicity and religious affiliation 

are measured.  Overall, vast regional variation exists in suicide rates and the role 

of urbanization can be misunderstood if not properly specified. 
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CHAPTER I 
 

INTRODUCTION AND REVIEW OF LITERATURE 
 
 

Introduction 
 

 Many sociologists have examined social integration and its relationship to 

social phenomena such as divorce, crime, inequality, modernization, and 

urbanization.  With advances in technology, quality of data sets, and statistical 

techniques, it is now possible to examine contemporary county-level variations in 

one of the earliest phenomena to be studied from the standpoint of social 

integration, suicide.  Researchers of suicide and social integration have 

operationalized social integration using a number of different variables such as 

divorce rates, labor statistics, migration, religion, and urbanization to name a few 

(Breault, 1986; Stack, 1996; Trovato & Vos. 1992; and Wasserman, 1984).  

However, no one has yet examined small-area explanations of suicide using 

these specific measures of social integration.   

 The variables used to operationalize social integration vary as much within 

a researcher’s body of work, as among researchers (see for example: Breault, 

1986 & 1988; Breault & Kposowa, 1987; Lester, 1995a, 1995b, 1997a, & 1997b; 

and Stack, 1980a, 1980b, 1983, 1987, 1995, 1996, 1997, & 2000).  Previous 

studies of suicide tend to look at multiple measures of social integration 
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simultaneously; unfortunately, religion and urbanization, arguably two of the most 

important indicators of social integration, have not been measured consistently, 

nor have these various measures been tested side by side. More recent research 

has begun to address this issue, specifically examining the effect of various 

measures of religion in urban settings on suicide rates (Ellison, Burr, & McCall, 

1997).   As a result of the lack of a central work that compares various measures 

of integration variables as they relate to suicide rates, the unique contribution of 

the current research is to test and compare how different measures of two of the 

most frequently tested social integration variables—religion and urbanization—

can yield varying results.  This will also allow a better understanding of those 

relationships as a result. 

 Suicide has been a focus of sociological research since the infancy of the 

discipline.  Early sociologists in England and France were concerned with 

understanding and explaining the social disruptions that accompanied 

modernization, including the increase in the number of people living in urban 

places, working in manufacturing plants, and moving away from their villages 

(Anderson, 1980).  These social disruptions had both positive and negative 

effects on societal development, progress, and social integration.  One of the 

most noted negative effects associated with these social disruptions has been 

their link with suicide rates.   Specifically, as Durkheim ([1897] 1966) contended, 

the greater the level of social integration—measured with church participation—in 

a population, the lower the occurrence of suicide with Catholics having a lower 

occurrence than Protestants.  The relationship between suicide and social 
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integration has been examined more recently using divorce rates, percent female 

labor force participation, religious adherents, and net migration as proxies for 

more contemporary measures of social integration (Breault, 1986; Stack, 1996; 

Trovato & Vos. 1992; and Wasserman, 1984).   

 Regional variation was key to Durkheim’s ([1897] 1951) argument that 

social integration and suicide are related, though he tested the relationships at 

the nation-state level.  Present-day researchers have noted the continued 

necessity to look at regional variation in social integration and suicide rates (e.g., 

Baller & Richardson, 2002; Breault & Kposowa, 1987; Chuang Huang, 1997; 

Ellison et. al., 1997; and Faupel, Kowalski, & Starr, 1987).  For example, 

between 1960 and 1980, counties in western states had the highest rates of 

suicide in the U.S., along with the highest rates of divorce and population growth, 

and the lowest rates of church attendance (Breault, 1986).  Breault (1986) also 

found a 26% increase in suicide rates for all states between 1960 and 1980, with 

Southern states continuing to have the fastest rate of growth (40%+) in suicide 

rates.   

 County level data allow sociologists to note nonrandom variation that may 

only be seen at lower levels of analysis; highly aggregated data from nations or 

states average these sources of nonrandom variation (Breault & Kposowa, 

1987).  As technology and statistical methods have evolved, researchers have 

extended Durkheim’s empirical test of the relationship between suicide and social 

integration to smaller levels of geography.  Studies of social integration and 

suicide rates using sub-national units, such as state, county, or SMSA, have 
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frequently failed to support Durkheim’s original assertion (Baller & Richardson, 

2002; Faupel et. al, 1987; Stack, 1983; Whitt, Gordan, & Hofley, 1972).  County 

level suicide data, though available, have received the least amount of attention 

from scholars to this point, when studied, researchers usually examine a short 

time frame with mixed results (e.g., Baller, 2002; Kowalski, Faupel, & Starr, 

1987).   

 In this study, variations in county-level suicide rates in the U. S. are 

examined using measures of social integration, including female labor force 

participation rates, divorce rates, net migration rates, rates of religious adherence 

and the percent of county population in urban settings.  Controls for per capita 

income, income inequality, and education were also used.  The relationships 

between these measures and county-level age-sex-race adjusted suicide rates in 

the United States are examined for deaths between 1993-1997. 

 This research addresses two important limitations in the existing research: 

1) small area analysis of suicide rates and social integration and 2) comparisons 

of how religion and urbanicity—as measures of social integration—are 

operationalized and their impact on analyses.  This research addresses these 

limitations in two ways: 1) using small area analyses to examine the relationship 

between suicide rates and the level of social integration, in contemporary U.S. 

counties and 2) using multiple measures of the integration variables of religion 

and urbanization are tested and compared.  First, age-race-sex adjusted suicide 

rates were calculated for each U.S. County, standardized to the 2000 Standard 

Million. These suicide rates were then used in multiple models with various 
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measures of religion and urbanization and single measures of integration 

concerning female labor force participation, divorce rate, and net migration, and 

controls for per capita income, income inequality, and education.  These 

analyses give sociologists a clearer picture of the effect of social integration on 

suicide in late twentieth century American society.  

 
Review of Literature and Rationale for Inclusion of Specific Integration Measures 

 
 
Suicide  

 Suicide is the number one preventable cause of death in the world, the 

eighth leading cause of death for Americans, and the third leading cause of death 

for Americans aged 15-24.  According to the World Health Organization (WHO, 

2000), in 2000 nearly one million people committed suicide worldwide with 10 to 

20 times more people attempting suicide the same year, representing one death 

every 40 seconds and one attempt every three seconds.  The Centers for 

Disease Control (CDC, 1997) reported that in 1997 there were 1.5 suicides for 

each homicide in the U.S. 

 Suicide was one of the earliest studied phenomena in the field of 

sociology, with two of the first works being Thomas Masaryk’s ([1881] 1970) 

book, Suicide and the Meaning of Civilization, and Emile Durkheim’s ([1897] 

1951) book Suicide.  According to Masaryk ([1881] 1970:143), the rise in suicide 

rates towards the end of the 19th century could be the result of a decrease in the 

number of socially insulating and integrating mechanisms in society, believing 

that “progress and education are the seeds of suicide.”  On the other hand, 
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Durkheim ([1897] 1951) explained this same increase as being related to the loss 

of traditional forms of social organization and integration. 

 Studying phenomena, such as suicide rates, at the aggregate level 

requires a great deal of attention to which variables are used, as well as the level 

at which they are measured to prevent commission of the ecological fallacy.  

Recent work by Congdon (2000) points out that while unobserved factors relate 

to differentials in suicide risk and rates at various geographic scales, there is a 

large body of literature that has found ecological correlations between suicide 

rates and variables related to socioeconomic structures and cultural beliefs.  

 
Social Integration 
 

Social integration refers to the degree that a person belongs to a cohesive 

social group or population with generally accepted norms and values (Breault, 

1986).  The first empirical work to quantify social integration was conducted by 

Durkheim ([1897] 1951) in Suicide.  The act of suicide is very individualistic, but 

Durkheim was concerned with the social aspects of suicide, specifically, he 

focused on changes in suicide rates.  He believed that suicide rates were 

affected by social facts demonstrating the level of social integration in a 

population (Durkheim, [1897] 1951).   

 Social integration is facilitated through various pathways, such as role 

accumulation/expansion, family, religious, and economic integration (Durkheim, 

[1897] 1951).  Durkheim ([1897] 1951) argued that the strength or weakness of 

social ties in a population was directly reflective of the level of social integration 
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in that population with egoistic suicide occurring from a lack of social integration.  

To illustrate the insulating effects of integration, Durkheim ([1897] 1951) created 

maps of egoistic suicide rates and family density—as a measure of integration—

demonstrating that areas with high rates of egoistic suicide also exhibited low 

rates of family density.  Durkheim viewed the collective energy of large families 

as a powerful safeguard against suicide specifically, “in a family of small 

numbers, common sentiments and memories cannot be very intense; for there 

are not enough consciences in which they can be represented and reinforced by 

sharing them.... But for a group to be said to have less common life than another 

means that it is less powerfully integrated; for the state of integration of a social 

aggregate can only reflect the intensity of the collective life circulating in it” 

(Durkheim, [1897] 1951:202).   

The gradual decay of the underlying structure of social order and the 

dissolution of the ties of social integration has been a continuing concern of 

social scientists.  Durkheim saw the foundation of social integration as changing 

from pre-modern to modern times.  In pre-modern societies social integration 

was achieved through a high level of social homogeneity, with members sharing 

similar lifestyles and low levels of specialization.  In a modern society, social 

integration increases and is characterized by high levels of social heterogeneity, 

dissimilarity, and specialization (Durkheim, [1897] 1951; Masaryk, [1881] 1970).  

With increases in specialization the individual becomes less self-sufficient; so, 

integration becomes less dependent on group similarities and more dependent 

on the interdependence of the various parts. 



 8

 Since Durkheim’s original work, many have tried to replicate the 

techniques he used to measure social integration, some with greater success 

than others.  Measures used more recently and included in this study are female 

labor force participation, divorce, migration, urbanization, religion, income, 

income inequality, and education. 

 
Female Labor Force Participation 

 Females’ formal labor force participation has been on the rise over the last 

century and is approaching the level of men’s formal labor force participation 

(Stack, 1987 & 1996). During World War II, America saw a large increase in 

women participating in the formal work force (Schweitzer, 1980).  As men were 

either enlisted or drafted, jobs of all types were being left vacant; to build national 

morale and fill the vacancies, the American government conducted a mass 

campaign to place women in some of these positions.  Once the war was over 

and the soldiers began to return, women were forced to leave the workplace and 

surrender their jobs to men (Schweitzer, 1980).  Not all women were forced out 

of the labor market, as the high number of war time fatalities left a number of jobs 

vacant and many families with only one parent to provide for them, the mother.   

 Since then, changes in the economic environment, family structure, and 

gender role expectations have shaped the way female labor force participation is 

viewed.  Female labor force participation (FLFP) is now seen as normative for 

adult women in American society, increasing their level of social integration 

(Stack, 1987; Simpson and Conklin, 1989).   
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 Empirical research into the role FLFP plays in social integration and, 

therefore, suicide has provided myriad results.  Gibbs and Martin (1964) found a 

strong positive relationship between FLFP and suicide rates for both men and 

women.  Prior to 1965, female labor force participation was linked to higher 

suicide rates for both women and men (Gibbs, 2000 and Stack, 1987).  Soon 

thereafter, women’s workplace roles changed the trend of increasing suicide 

rates, with FLFP being inversely related to suicide rates for women, and 

positively related for men as FLFP became socially normative (Gibbs, 2000; 

Marks, 1977; and Stack, 1987 & 2000).   

 Other researchers have found a negative relationship; so as FLFP 

increases suicide rates decrease (Breault, 1986; Marks, 1977; Sieber, 1974; 

Stack, 1980; Stack, 1987; and Trovato and Vos, 1992).  Sieber (1974) and Marks 

(1977), both theorized that the addition of roles to one’s life increased the level of 

happiness one experienced no matter whether the role brought role conflict.  For 

example, women increase their social interaction with others via work and, in 

turn, increase social integration in the community (Stack, 1987). So, from the late 

1960’s through the early 1980’s, through the women’s rights movement, 

increases in FLFP rates were seen to reduce suicide rates for an area (Austin, 

Bologna, & Dodge, 1992; Breault, 1986; Stack, 1987 & 2000; and Trovato and 

Vos, 1992).   

 In the late 1960s, the benefits of participation in the work force for women 

were developing: higher incomes, more personal freedom, and self-esteem 

gained from balancing roles in the domestic and economic arena (Marks, 1977).  
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These benefits all worked to decrease the strain on women thereby reducing 

their suicide rates (Marks, 1977; Sieber, 1974; and Stack, 2000).  Given the 

natural social process of changing normative structures, the timeframe under 

examination needs to be taken into consideration when studying the relationship 

between FLFP and suicide rates.  

 
Divorce 

 Durkheim ([1897] 1966) examined marital status as a form of family 

integration, finding that marriage increased the level of integration an individual 

experienced in the family unit and that integration was further increased when 

children were added into the equation.  On the other end of the marriage 

spectrum, Kowalski et al. (1987) found that divorce increased the level of 

vulnerability and stress within the family unit, resulting in poor family integration 

and reducing overall social integration.   

 At the ecological level, Kowalski et al. (1987) found that integration —as 

measured by percent divorced— contributed a 1% increase in the overall suicide 

rate of all populations studied, and through further analyses they found that in the 

urban setting divorce made the largest independent contribution. Also, Gibbs 

(2000) found that for the years of 1940, 1950, and 1960, as marital integration in 

a population (percent married) increased, the suicide rate decreased, but this 

effect was substantially reduced by 1970.  Since the early 1960’s divorce has 

become a much more common martial status in America and the original 

contention that divorce was an incompatible status no longer exists (Stack, 
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1980a).  To support Stack’s and Gibbs’ findings Wasserman (1984) argues that it 

is not that divorced people commit suicide more but the reduction in the level of 

social integration resulting from high rates of divorce in a population will cause an 

increase in the suicide rate for the population due to the reduction in the 

integrative effects of the kinship structure.    

 
Migration 

 Residential stability is a crucial condition necessary for understanding 

social organization and integration (Schieman, 2005).  High levels of migration 

are not conducive to building a cohesive population.  Excessive migration inhibits 

extensive, long-term family, friendship, and communal connections.   Generally 

speaking, over time, the relationship between suicide rates and residential 

mobility has strengthened with the increased accessibility to various modes of 

transportation and the reduction in family dependence, characteristic of a modern 

society (Schnaiberg, 1970).  For example, Breault (1986) found a weak 

relationship between suicide and migration from 1960 to 1980, and after 1980 till 

the mid-1980’s, the relationship was strong at both the county level and state 

level. 

 Residential stability promotes integration by increasing likelihood that 

members know each other, reducing feelings of estrangement from the group 

(Schieman, 2005).  The positive relationship between residential stability and 

higher social integration also holds in populations that are highly disadvantaged, 

due to the stability created by high levels of interdependence within such 
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populations (Schieman, 2005).  In these areas of disadvantaged populations, a 

negative relationship exists between residential stability and violent crime, 

specifically homicide and suicide (Hansmann and Quigley, 1982; Smith & 

Jarjourn, 1988; and Whitt et al., 1972).  Lantz and Harper (1990) also found that 

migratory behavior influenced suicide in all populations studied.   

 The level of net migration an area experiences also has an effect on the 

development of community ties (Baller and Richardson, 2002; Chuang and 

Huang, 1997; Pampel and Williamson, 2001; MMWR, Aug. 1997; Stack, 1980).  

Strong community ties act as insulators to suicidal tendencies.  As people in a 

society become more mobile, the likelihood of migration increases, resulting in 

the loss of established community ties. This loss of ties is related to an increase 

in suicide rates in places where the level of net migration is high (Baller and 

Richardson, 2002; Chuang and Huang, 1997; Pampel and Williamson, 2001; 

MMWR, Aug. 1997; Stack, 1980). 

 Breault and Kposowa (1987) found that counties with stable populations 

are more highly integrated than those with more transient populations. Transient 

populations have higher rates of change in geographic location, increasing 

anomie, disrupting social relationships creating anonymity and impeding the 

enforcement of at least the norms that pertain to the more private aspects of 

behavior (Schnaiberg, 1970).  For example, Hansmann and Quigley (1982) found 

that “population heterogeneity” (percent change in county of residence within five 

years) affects both homicide and suicide rates. 



 13

 High rates of population change also relate to a weakening of ties within 

voluntary organizations like churches, and are associated with increases in 

divorce, criminal deviance and suicide (Hansmann and Quigley, 1982; Lester, 

1997a and 1997b; and Quinney, 1965).  Lester (1997a and 1997b) extends this 

idea by noting that individuals perceive themselves as deviant when they are 

quite different from the community’s characteristics; as a result, they experience 

more stress and exhibit more psychiatric disorders and suicidal behavior. 

 Potter et al. (2001) saw that moving resulted in lower levels of social 

integration and a higher likelihood of experiencing new situations without the 

normal structures of social regulation that would be present in one’s original 

locale, causing social isolation and stress in the new location.  They found that 

moving in the previous 12 months was highly associated with an increased 

likelihood of suicide (Potter et al., 2001).  In support of this assertion at the 

aggregate level, Stack (1980b) found that a 1% increase in residential mobility 

(change in county of residence in past 5 years) resulted in an increase of .27% in 

the suicide rate.  So, as residential stability increases, community ties become 

stronger and there is a higher participation in voluntary organizations; both 

indicators of social integration.  Since social integration is related to lower rates 

of suicide; it is logical to conclude that residential stability is therefore related to 

lower rates of suicide.  
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Religion  

 One of the most classic relationships that exists in the study of suicide is 

that of sociology’s “one law” (Faupel et. al, 1987)—the assertion put forth by 

Durkheim that Catholicism has an inverse relationship with suicide rates 

(Durkheim, [1897] 1951).  Examined at an ecological level, the percent of a given 

population that is Catholic has had varying results depending on the sample, 

level of analysis, and time studied.  Early studies focused on the idea that 

countries with a large Catholic population had lower rates of suicide.  In many 

studies this relationship holds true; and in others it is not as important as once 

thought.    

 Durkheim saw religion as a mechanism through which individuals 

developed a sense of moral obligation to submit and adhere to societies’ 

demands—increasing social order and integration (Durkheim, [1897] 1951).  He 

defined religion as “a unified system of beliefs and practices relative to sacred 

things, that is to say, things set apart and forbidden—beliefs and practices which 

unite in one single moral community called a Church, all those that adhere to 

them” (Durkheim, [1912] 1954:47).  The various religious experiences of 

individuals were not Durkheim’s ([1912] 1954) concern; instead, he thought of 

religion as a common group activity with common group bonds facilitated through 

the participation in religious activities. 

 As such, religion is a good tool for studying social integration of a 

population.  In traditional times, religion was much more ritualistic with well- 

defined and maintained beliefs and practices.  Religion in modern times has 
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been characterized by a shift towards a system that is much more individualistic 

and freethinking (Lester 1995a and Stack, 1983).  The construct of religious 

practices has changed with time, though the role it plays in relation to social 

order and social integration has held.  Simply put, areas that have higher rates of 

religious integration experience lower levels of deviance and higher levels of 

overall social integration (Lee & Bartkowski, 2004 and Lester, 1995a).  

 Recent works looking at religion’s role in social integration by Lee and 

Bartkowski (2004) and Tolbert, Lyson and Irwin (1998) have looked at “civically 

engaged denominations” and the role they play in deterring deviant behavior at 

the ecological level.  The civically engaged denominations hypothesis states that 

participation in local associations and churches increases civic participation, and 

reduces out migration by connecting people to the local community, increasing 

social integration.  Stemming from Putnam’s (1995) “bowling alone” hypothesis, 

which asserts that declines in informal associations result in a loss of social 

capital leading to declines in civic engagement in society which can result in a 

reduction in social integration and, consequently, an increase in suicide rates. 

 Making use of a similar stance to that of Putnam (1995) and Tolbert, 

Lyson, and Irwin (1998), Beyerlein and Hipp (2005) examined the relationship 

between social capital building and various religious traditions.  Instead of 

examining specific denominations Beyerlein and Hipp (2005) grouped Protestant 

denominations into various traditions based on how believers either stressed 

engagement in the church or engagement in the broader community.  To further 

examine the role of various religious traditions in building an engaged and 
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integrated community Beyerlein and Hipp (2005) also made use of an 

institutional measure that took into account the presence of congregations 

belonging to each of the traditions.  Their findings indicate a positive relationship 

between mainline Protestants and Catholics and the building of social capital 

within the community while an inverse relationship exists for evangelical 

Protestants (Beyerlein and Hipp, 2005). 

While the use of a religion measure in studying suicide rates is important, 

Roof (1996) cautions against leaning too heavily on these findings in 

contemporary American society.  Reliability of religion measures has been found 

to have some problems.  Specifically inconsistencies in reporting of membership 

rates as well as in the areas of self-reported attendance and prayer practices, a 

sizable number of Americans take liberties when describing their religious lives 

(Roof, 1996).   

 
Urbanization 

 Urbanization is the movement of people from rural, agricultural-based 

areas to urban city centers due to increased levels of industrialization.  The 

increased industrialization creates the need for increased educational 

opportunities to support the emerging economic environment (Kowalski et.al., 

1987; Potter et al., 2001).  During urbanization, secularization increases, leading 

to a decrease in population homogeneity through increased questioning of 

religious organizations and beliefs (Lester, 1995a and Masaryk, [1881] 1970).   

This lack of homogeneity creates a disconnect from the rest of the group and in 
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turn causes a reduction in the insulating effects of religion, and other socially 

integrating mechanisms such as community and family (Masaryk, [1881] 1970 

and Stack, 2000).   

 Additionally, urban areas experience relatively low levels of moral and 

social control due to the heightened effect of low homogeneity and economic 

relations on social life and the corresponding reduction in social integration 

(Breault and Kposowa, 1987).  The consequences of urbanization used to 

include inadequate/overcrowded housing, illiteracy, poverty, pollution, poor 

sanitation, disease and high childhood mortality rates.  These problems made it 

difficult to have a high quality of life conducive to high levels of social integration.  

While urbanization may still be a problem, in current day America the 

consequences related to urbanization have changed somewhat to include 

problems of violent crime, poor education, and strained economic conditions to 

name a few (Breault and Kposowa, 1987; and Pample and Williamson, 2001).    

 Examining the literature that addresses the ecological connection between 

suicide and level of urbanization shows no definitive answer to the empirical 

relationship between suicide and urbanization. Stack (1997) and Quinney (1965) 

found a strong positive relationship between urbanization and suicide rates 

illustrating what they viewed as the effect of diminished social networks of 

community and kinship that traditionally exist in rural settings.   

Contrary to these findings research conducted by Anderson (1980), found 

a higher rate of suicide among rural counties (N=5) than the urban counties 

(N=7) in England.  While Kowalski et al. (1987) found the percent urban of an 
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area’s population in the U.S. is inversely related to suicide rates; however, the 

variation across urban, mid-urban and rural locations was minimal—they were all 

within one suicide death per 100,000 in the population studied.  So, although this 

may be a statistically significant relationship, researchers should question 

whether it is substantively important.   

Further supporting the use of smaller levels of aggregation, Shaw et al. 

(2000) found an intra-country effect with regard to suicide rates. Specifically, 

areas in Greece had both the highest and lowest rates of suicide of all the 

countries examined.  By overlooking the intra-country effect of suicide rates in a 

nation as large as the U.S. and others, could lead to biased or egregious 

conclusions when trying to compare countries to one another, and should be 

examined further with longitudinal cross-national data.   

 
Income  

 One of the earliest assertions made by Durkheim (1966) concerning 

income and suicide was that poverty tends to impose greater social- and self-

restraint resulting in a lower suicide rate; but current research has shown the 

inverse to be the actual case (Faupel et. al, 1987).  The argument states that 

high poverty rates tend to reduce the level of economic integration experienced 

by a group and increases the likelihood of suicide.   

 Contrary to Durkheim’s original assertion, some sociologists have found 

an inverse relationship between income and suicide rates (Faupel et al., 1987; 

Kowalski et al., 1987; Pappas et al., 1993; and Stack, 1980b, 1995, 1996, 2000).  
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Chuang and Huang (1997) found that economic factors, such as per capita 

income, had a greater effect on suicide rates than sociological variables of 

marital status and migration; depending on region being studied, reinforcing the 

need to examine this relationship further.   

  Others who have examined the relationship between income and suicide 

have had mixed results as well.  For example, Kowalski et al. (1987) found that 

median income made the greatest unit decrease in suicide rates in urban-rural 

differences in suicide rates (of variables included in their models).  At the next 

level of aggregation, Simpson & Conklin (1989) show that as a nation’s level of 

income increases, so does its suicide rate.   

 
Income Inequality 

 Income inequality refers to the extent of disparity between high and low 

incomes of groups in a specific area.  When looking at mortality as a whole, as 

income inequality decreases, life expectancy increases for a population (Muller, 

2002).  When examining suicide as a specific cause of mortality, the greater the 

income equality the lower the level of social exclusion and sense of being 

disadvantaged (Faupel et al., 1987; Kowalski et al., 1987; Pample, 2001; and 

Stack, 2000).  More simply put, the greater the income equality the greater the 

social integration and lower suicide rates. 

 The literature is mixed when it comes to the effect, if any, of income 

inequality on suicide rates; so, it is important to examine.  Breault (1988) found 

that income inequality and suicide were completely unrelated, and Pample’s 
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(2001) results only demonstrated a minimal effect between income inequality and 

suicide.   

 In support of the connection between suicide rates and income inequality, 

multiple researchers have found that not only is income inequality related to 

suicide, at times it can be one of the strongest contributors to suicide rates (see 

Faupel et al., 1987; & Kowalski et al., 1987). A positive correlation between 

income inequality and violent crime, suicide specifically, has been found by 

others as well (see Hansmann and Quigley, 1982 and Kowalski et al., 1987).  In 

one case, this relationship only holds true for more urban areas, while not having 

as strong an effect on more rural areas (Kowalski et al., 1987).  This distinction is 

tested in the current research. 

 
Education 

 The generally accepted relationship between mortality and education has 

been that as the level of education of a place increases, the mortality rate for that 

area will decrease (Hummer, Rogers, & Eberstein, 1998), largely due to the 

increased access to goods and services resulting from increased education.   

However, earlier studies of suicide as a cause-specific mortality do not support 

this relationship.  According to Thomas Masaryk, “progress and education are 

the seeds of suicide” (Masaryk, [1881] 1970:143).  He and other scholars have 

looked at the effect of the rate of education on suicide rates, arguing that the 

positive relationship is a result of a growing superficial culture in which members 

have a “disorganized, heterogeneous set of ideas with no connecting worldview” 
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(Masaryk, [1881] 1970: 144, Lester1997, Stack, 2000).  This lack of a connecting 

worldview causes suicide rates to increase due to a reduction in the insulating 

effects of religion, and other socially integrating mechanisms such as community 

and family (Masaryk, [1881] 1970 and Stack, 2000).   

During modernization, an increase in the education level of an area occurs 

due to the expanding need for occupational diversity in pursuit of economic 

advancement.  As the level of education increases, suicide rates increase 

(Quinney, 1968; Sawyer & Sobal, 1987; and Simpson et al., 1989).  Simpson et 

al. (1989) specifically saw that suicide rates were closely related to increases in 

education of an area. 

Current studies looking at the relationship between educational attainment 

and suicide rates in America are difficult to find.  Abel & Kruger (2005) examined 

the relationship between the percentage of a state’s population that are college 

graduates in 2001 with concurrent state-level suicide rates and found a 

significantly negative correlation (r=-.39, p<.01), supporting the assertion of 

Hummer and colleges (1998) that increased education reduces mortality rates, 

even with regards to suicide mortality. 

 
Hypotheses 

 
 The literature indicates that divorce rates, net migration rates, and income 

inequality are positively related to suicide rates at the county level.  It is also 

noted that female labor force participation rates, rates of religious adherents, per 

capita income, and percentage of the population that are college graduates are 
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negatively related to suicide rates.  Percent in rural areas is expected be 

inversely related to suicide rates, with variation occurring among suburban and 

urban areas.   

 Building on the previous findings in regard to suicide rates and integration, 

this study will test the following hypotheses: 

Hypothesis One: The relationship between urbanicity and suicide rates in 
counties will vary depending on how urbanicity is operationalized. 
 
 This hypothesis is tested using the three different measures of urbanicity: 

(1) percent urban, (2) least, middle, and most urban, and (3) 0-9 rural-urban 

continuum codes. 

Hypothesis Two: Social integration and suicide are correlated at the county level.   
 
 This hypothesis is tested with twelve different measures of social 

integration and three control variables using each of the three measures of 

urbanicity:  

Integration Variables  

1. female labor force participation rates (negatively related), 
2. divorce rates (positively related), 
3. net migration rate (positively related), 
4. percent urban (positively related), 
5. percent Catholic (negatively related), 
6. percent of religious adherents to mainline Protestant denominations 

(positively related), 
7. percent of religious adherents to evangelical Protestant denominations 

(positively related), 
8. percent of religious adherents to other denominations (positively related), 
9. Catholic congregations per 100,000 people (positively related), 

10. mainline Protestant congregations per 100,000 people (positively related), 
11. evangelical Protestant congregations per 100,000 people (positively 

related), 
12. other congregations per 100,000 people (positively related) 
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Control Variables 
 

1. per capita income (negatively related), 
2. GINI index of income inequality (negatively related), 
3. percentage of population that are college graduates (negatively related).   

 
Hypothesis Three:  The social integration variables vary in direction, magnitude 
and statistical significance depending on how urbanicity is operationalized. 
 
 This hypothesis is tested by performing weighted least squares regression 

using the variables mentioned in Hypothesis Two and the three different 

urbanicity measures from Hypothesis One.   

Hypothesis Four:  Sociology’s one-law that percent Catholic in an area reduces 
the suicide rate while percent Protestant will cause an increase in suicide rates 
will vary, depending on the operationalization of religion and urbanicity.   
 
 This hypothesis is tested using the eight religion measures of:  

1. percent Catholic, 
2. percent religious adherents to mainline Protestants,  
3. percent religious adherents to evangelical Protestants,  
4. percent religious adherents to other denominations,  
5. Catholic congregations per 100,000 people,  
6. mainline Protestant congregations per 100,000 people,  
7. evangelical Protestant congregations per 100,000 people, and  
8. other congregations per 100,000 people.   

 
These are examined for each of the three measures of urbanicity outlined in 

Hypothesis One, resulting in variation in the direction and magnitude of the effect 

of the various religious measures at each level of measurement.    
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CHAPTER II 

METHODOLOGY 

 
Introduction 

 
 This chapter is organized in the following manner.  First a description of 

the data sources is presented, a brief description of how each of the dependent, 

control, and independent variables is operationalized is provided, and the chapter 

concludes by describing the statistical procedures used. 

   
Data Sources 

 Mortality data are from the Compressed Mortality File 1968-2001 (CMF) 

produced by the National Center for Health Statistics and based on information 

collected from every death record in the United States (National Center for 

Health Statistics, 2000, 2001a, and 2001b).  County-level population and 

socioeconomic variables are from the (1) Area Resource File (ARF), developed 

and maintained by the Health Resources and Services Administration (HRSA) 

(Office of Data Analysis and Management, 1991), (2) 1990 Census of Population 

and Housing Summary Tape File 3A (Office of Data Analysis and Management, 

1991), (3) County-Specific Net Migration by 5-Year Age Groups, Hispanic Origin, 

Race, and Sex, 1990-2000 (Vos et. al., 2003), and (4) income inequality as 
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measured by the Gini index taken from James & Cossman (2005).  County-level 

religion data come from the Churches and Church Membership in the United 

States, 1990 Counties produced by the Glenmary Research Center (Association 

of Statisticians of American Religious Bodies, 1992), available online at the 

American Religion Data Archive (www.thearda.com).  The specific variables in 

the analysis, definitions, and source are detailed below.   

 

Table 1   Summary of Variables Used 

Concept Measure Source Year of Data
Mortality Suicide Rate/100,000 Population CMF 1993-1997
Social % Female Labor Force ARF 1990
Integration % 16 and Older Divorced 1990 US Census 1990

Net Migration Voss et. al., 2003 1980-1990
% Urban 1990 US Census 1990

Religious % Catholic Census of Churches 1990
Traditions % Mainline Protestant Census of Churches 1990
Adherents % Evangelical Protestant Census of Churches 1990

% Other Denominations Census of Churches 1990
Congregations Catholic Congregations Census of Churches 1990
Per 100,000 Mainline Congregations Census of Churches 1990
Population Evangelical Congregations Census of Churches 1990

Other Congregations Census of Churches 1990
Controls Per Capita Income ($1,000) ARF 1990

Income Inequality (GINI) James & Cossman, 2005 1990
% College Graduates ARF 1990
Interaction (Per Capita*GINI) James & Cossman, 2005  1990  

 

Dependent Variable-Suicide 

 The dependent variable for this study is five-year county suicide rates 

calculated from the Compressed Mortality File using the International 

Classification of Diseases-9 codes E950-957 for the years of 1993-1997.  These 

rates are age-sex-race adjusted to the 2000 United States Standard Million so 

that rates can be compared across counties (James & Cossman, 2005).  The five 
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year rate is used due to data restrictions on the CMF and to improve rate 

stability, as annual suicide rates vary considerably in smaller populations 

(Breault, 1986). 

 
Control Variables 

 
Income 

 The relationship between income and suicide rates is most commonly 

measured in one of two ways: as income per capita (Chuang & Huang, 1997; 

Eckersley & Dear, 2002; Hansmann & Quigley, 1982; McLaughlin & Stokes, 

2002; McLaughlin, Stokes, & Nonoyama, 2001; and Pampel & Williamson, 2001) 

or as median family income (Ellison et. al., 1997; Faupel et.al., 1987; and 

Kowalski et. al., 1987).  Given current restraints this research makes use of the 

measure that appears to be the standard in most recent publications, per capita 

income.  Using the 1990 US Census definition of every man, woman, and child, 

per capita income is expressed in $1,000 per person. The measure is taken from 

the Area Resource File (ARF) (Office of Data Analysis and Management, 1991). 

 
Income Inequality 

 The measure of income inequality in the current research is a Gini Index 

of Inequality (Gini); it has extreme values of zero (no income inequality) and one 

(perfect income inequality) (Nielsen, 2002).  Researchers have found that in 

areas of high income inequality, as measured by the Gini Index, violent crime 

rates, all-cause mortality rates, and specifically suicide rates are higher (see: 
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Eckersley & Dear, 2002; Hansmann & Quigley, 1982; Lynch, Smith, Harper, & 

Hillemeier, 2004; Kowalski et. al., 1987; McLaughlin & Stokes, 2002; McLaughlin, 

Stokes, & Nonoyama, 2001; and Pampel & Williamson, 2001). 

 
Education 

 Recent literature has mixed results for the ecological relationship between 

suicide rates and level of education.  For example Kowalski, Faupel, and Starr 

(1987), using the median level of education for a county, discovered areas with 

higher median education also had higher suicide rates, but this was only 

apparent in the most urbanized third of counties, and further analysis revealed 

that this same increase was also seen in the middle third of urbanized counties 

(Faupel et. al., 1987).  Later results from Breault (1988) show no relationship 

present, when using median education as the measure of interest.   

The documentation related to the Area Resource File explains that while 

median years of education is available, caution must be used with this measure 

due to a lack of clarity in the U.S. Census question of highest year of education 

completed, and the resulting inconsistencies in reporting the percent of the 

population that are high school or college graduates (Office of Data Analysis and 

Management, 1991).  Due to these inconsistencies and the limited number of 

recent suicide studies that have used an educational measure, this research will 

make use of the measure outlined by Abel & Kruger (2005) and focus on the 

percentage of the population who are college graduates, taken from the Area 

Resource File (Office of Data Analysis and Management, 1991). 
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Independent Variables 

 
Female Labor Force Participation 

 The U.S. Department of Labor, Bureau of Labor Statistics (2006) defines 

the female labor force participation (FLFP) rate as the share of the population 

that is female and 16 years or older working or seeking work. Over time 

researchers have used a number of ways to measure FLFP; some have used the 

percentage of females that are wage and salary workers of all wage and salary 

workers (Stack, 1987 and Trovato & Vos, 1992), while others have used a similar 

technique but limited it to those females who are married and working (Stack, 

1978).  A more common measure expresses FLFP as the percentage of 

economically active females in a population (Faupel et. al., 1987, and Simpson & 

Conklin, 1989).   Researchers have found FLFP to be highly correlated with 

suicide rates at various levels of aggregation using these various techniques 

(See; Faupel et. al. 1987; Simpson & Conklin, 1989; Stack, 1980a, 1987, 1995, 

1996, and 2000; Trovato & Vos, 1992). Following the more recent literature, the 

current research will measure FLFP using the percentage of females in a county 

who are economically active from the Area Resource File (Office of Data 

Analysis and Management, 1991). 

 
Divorce Rates 

 Breault (1986) and others (e.g., Breault & Kposowa, 1987; Chuang & 

Huang, 1997; and Pampel & Wiliamson, 2001) argue that divorce is currently the 

most appropriate indicator of family integration, having a positive relationship with 
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suicide rates at various levels of aggregation.  In this study the relationship 

between divorce rates and suicide rates is tested using the percentage of people 

age 16 and older in a county who gave the response of “divorced” on the marital 

status question on the 1990 Census of Population and Housing Summary Tape 

File 3A (Office of Data Analysis and Management, 1991).  

 
Net Migration 

 Net migration has been found to be a general indicator of social 

integration and associated with U.S. suicide rates (See: Hansmann & Quigley, 

1982; Potter et. al., 2001; Shaw & Orford, 2000; Schieman, 2005; and Stack, 

1980b).  Net migration is traditionally defined as the difference between those 

who move in and those who move out of a particular place in a given time period 

and is one of the more common measures used in suicide research (Ellison et. 

al., 1997; Faupel et. al., 1987; 1997; Schieman, 2005; and Stack, 1980b).  A 

precise measure of net county migration that has been used in studying mortality 

rates comes from County-Specific Net Migration by 5-Year Age Groups, Hispanic 

Origin, Race, and Sex, 1990-2000 (Voss et. al., 2003).  This computes net 

migration using the Vital Statistics Method, taking into account in-migration, out-

migration, births, and deaths (See Voss et. al., 2003 for full description of this 

technique). Since this measure is a mathematically thorough measure of the 

actual population change in an area, the Vital Statistics Measure (Voss et. al., 

2003) is used. 
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Religion 

 The operationalization of the religion measure in suicide research has 

varied by researcher and time of study.  To address classical and contemporary 

variations in technique four different measures are tested in this study with the 

most contemporary measure being presented.  The four techniques included: 1) 

no religious measure, 2) a dichotomous measure of Catholic and Protestant 

excluding all others (Breault, 1986), 3) an eight category Herfindahl index that 

categorizes denominations into religious families (conservative Protestant, 

moderate Protestant,  liberal Protestants, miscellaneous Protestant, Catholic, 

Orthodox, Jewish, and Mormon) and is measured as the percentage belonging to 

each (see Ellison et. al., 1997 for a full explanation of this measure), and 4) a 

more recently constructed measure by Beyerlein and Hipp (2005) that examines 

the percent adherents to specific religious traditions (Catholic, mainline 

Protestants, evangelical Protestants, and Others) based on how they assist in 

increasing social capital and integration in the community as well as the 

presence of their congregations per 100,000 population (see Appendix A and 

Beyerlein and Hipp, 2005 for a full description of this measure).   

Data for the three religion measures came from the Churches and Church 

Membership in the United States, 1990 Counties produced by the Glenmary 

Research Center (Association of Statisticians of American Religious Bodies, 

1992), which contains information on over 100 religious denominations at the 

county level, calculated as the percentage of adherents to each of these 

categories as well as the number of congregations per 100,000 population.    
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Urbanicity 

 Urbanicity is operationalized as the percent of the county population living 

in urban areas.  The connection between urbanicity and suicide rates has been 

measured in various ways.  Suicide researchers have typically used one of three 

measures: a strictly percent urban classification (Kowalski et al., 1987), a lesser 

used 3 Division measure that divides counties into thirds and classifies U.S. 

counties as rural, middle-urban, and high-urban based on the percentage of the 

population living in urban settings (Faupel et. al., 1987), and a 10 Division 

measure using rural-urban continuum codes developed by the USDA (Singh and 

Siahpush, 2002).  

 While all of these measures have resulted in statistically significant 

relationships with suicide rates, the direction and strength of the association has 

varied across studies.  Also, no study was found that tests more than one 

measure of urbanization or compared various measures of urbanization as they 

relate to suicide rates; this study does. The percentage of the population that is 

urban, created by the U.S. Bureau of the Census, is used to estimate the 

proportion of the population in urban areas.  The 3 Division measure collapses 

the first measure into a trichotomy based on percentage urban.  The 10 Division 

measure is based on the rural-urban continuum codes and are defined as 

metropolitan,  nonmetropolitan, or completely rural using the following 

classifications:  0) central counties of metropolitan areas of 1 million people or 

more, 1) fringe counties of metropolitan areas of 1 million people or more, 2) 

counties in metropolitan areas of 250,000 to 1 million people, 3) counties in 
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metropolitan areas of less than 250,000 people, 4) nonmetropolitan counties with 

an urban population of 20,000 or more and adjacent to a metropolitan area, 5) 

nonmetropolitan counties with an urban population of 20,000 or more and not 

adjacent to a metropolitan area, 6) nonmetropolitan counties with an urban 

population between 2,500 to 19,999 and adjacent to a metropolitan area, 7) 

nonmetropolitan counties with a population between 2,500 and 19,999 and not 

adjacent to a metropolitan area, 8) completely rural counties or counties with less 

than 2,500 urban population and adjacent to a metropolitan area, and 9) 

completely rural counties or counties with less than 2,500 urban population not 

adjacent to a metropolitan area (Singh and Siahpush, 2002).  The data 

necessary to create these measures come from the Area Resource File (Office of 

Data Analysis and Management, 1991).   

 
Procedures 

 Since there have been changes in the definitions of counties some data 

manipulation was required to simplify analysis.  All independent cities were 

merged into their respective counties for all measures.  Also, since the county 

definitions changed from 1980 to 1990, 1980 county definitions were used and 

counties were merged with each other accordingly. This, combined with 

restrictions related to the use of the Compressed Mortality File, result in an 

effective N for this study of 2,993 counties. 

 Since variance in death rates is greater in counties with smaller 

populations, weighted least squares regression is used, weighting the dependent 
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variable by using the inverse of the variance of the county-level suicide rates 

(McLaughlin and Stokes, 2002).  Regression is also used to make comparisons 

concerning suicide rates at the various levels of urbanicity.  While multiple 

definitions of the religion measure were tested, only the civically engaged 

denominations measure is presented. 

 To assist the reader in understanding variations in county-level suicide 

rates, Figure 1 below is a map of five year average age-sex-race adjusted county 

level suicide rates for U.S. counties between 1993-1997 with lighter colors having 

lower suicide rates and darker colors higher suicide rates.  From a simple, visual 

inspection there appears to be higher rates of suicide in the west and southern 

portions of the country with lower rates in the Midwest and northeast. 
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CHAPTER III 

FINDINGS AND CONCLUSIONS 

 
Introduction 

 This chapter is presented in the following format: first, descriptive statistics 

for the three models are compared to each other with All Counties (model 1) 

compared to the 3 Division measure (model 2); then, All Counties compared to 

the 10 Division measure (model 3)    

Then, within the 10 Division measure, comparisons are discussed 

between metropolitan (codes 0-3) versus nonmetropolitan (codes 4-9) counties, 

and comparisons are made within the metropolitan (codes 0-3) counties based 

on decreasing population, and within nonmetropolitan (codes 4-9) counties 

based on adjacent (codes 4, 6, and 8) versus not adjacent (codes 5, 7, and 9) to 

a metropolitan area, with special consideration being made for codes 8 and 9 

which are completely rural counties.   

 Next the weighted least squares regression analyses are presented 

following the same order as the descriptive statistics, followed by a discussion of 

how this information is used to answer the research hypotheses presented 

earlier, and concluding with limitations and directions for future research.  
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Descriptive Statistics 

In Table 2 the descriptive statistics for the All Counties measure (column 

1) and the 3 Division measure (columns 2-4) are presented.  For all counties, the 

overall suicide rate is 13.7 per 100,000, but the suicide rate changes as 

percentage of the population in urban settings varies.  The least urban counties 

have the highest rate of suicide 14.3, the middle urban counties follow with a rate 

of 13.9, and the most urban counties having the lowest rate of 12.9 per 100,000.  

So, the most rural counties have a 10% higher suicide rate than the most urban 

counties, this equates to approximately one additional suicide per 100,000 

people in rural counties.   

 Looking at the other measures of integration the least urban counties have 

lower rates than the most urban counties on female labor force participation, 

divorce, migration, percent urban, percent Catholics, percent other 

denominations, per capita income, percent college graduate, and the interaction 

between per capita income and income inequality.  While the least urban 

counties have higher rates than the most urban counties for percent civically 

engaged mainline Protestants, percent evangelical Protestants, Catholic 

congregations per 100,000 people, mainline Protestant congregations per 

100,000 people, evangelical Protestant congregations per 100,000 people, and 

other congregations per 100,000 people.   As far as income inequality is 

concerned there is no real change associated with urbanicity.  

 



  

 37

Table 2   Descriptive Statistics for All Counties & the 3 Category  
    Urbanicity Models 

 
All Least Middle Most

Counties Urban Urban Urban
N=2993 N=961 N=1014 N=1018
Mean Mean Mean Mean

 (St.Dev) (St.Dev) (St.Dev) (St.Dev)
Mortality (1993-97)
     Suicide Rate/100,000 Population 13.7 14.3 13.87 12.94

-8.12 -8.73 -9.65 -5.32
Integration Measures
     % Female Labor Force (1990) 51.89 48.96 51.72 54.83

-7.08 -7.08 -6.26 -6.67
     % 16 and Older Divorced (1990) 7.7 6.99 7.67 8.39

-1.82 -1.83 -1.56 -1.78
     Net Migration (1980-90) 0.15 -0.11 0.16 0.38

-2.31 -2.11 -1.94 -2.76
     % Urban (1990) 36.35 3.61 33.93 69.65

-28.94 -6.53 -8 -15.24
Adherents (1990)
     % Catholic 13 9.99 10.92 17.9

-15.11 -13.87 -13.97 -16.08
     % Mainline Protestant 16.49 18.69 16.14 14.74

-11.94 -14.52 -11.04 -9.56
     % Evangelical Protestant 23.99 25 26.75 20.28

-18.14 -18.88 -18.22 -16.68
     % Other Denominations 5.89 5.55 6.02 6.07

-11.38 -12.25 -11.41 -10.45
Congregations/100,000 Population (1990)
     Catholic Congregations 20.52 33.33 16.18 12.76

-30.82 -47.14 -17.18 -12.99
     Mainline Congregations 83.04 125.01 78.73 47.72

-67.3 -86.69 -45.62 -35.04
     Evangelical Congregations 120.37 162.31 127.09 74.07

-89.21 -102.77 -79.85 -56.92
     Other Congregations 8.24 8.7 8.11 7.93

-26.1 -29.16 -25.61 -23.39
Control Variables (1990)
     Per Capita Income ($1,000) 15.07 14.22 14.33 16.6

-3.49 -3.53 -2.67 -3.67
     Income Inequality (GINI) 0.37 0.38 0.37 0.37

-0.04 -0.04 -0.04 -0.04
     % College Graduates 13.32 10.67 11.67 17.45

-6.37 -4.39 -4.48 -7.39
     Interaction (Per Capita*GINI) 5.53 5.28 5.26 6.04

-1.14 -1.16 -0.84 -1.21  
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In Table 3 the descriptive statistics for the All County measure (column 1) 

are presented again along with those for the 10 Division rural-urban continuum 

codes measure (columns 2-11).  There are obvious differences in rates 

comparing all counties to the individual rural-urban continuum codes, but that is 

not all that is important here.  The 10 Division rural-urban continuum codes 

measure, as mentioned earlier, must be looked at from many angles.   

 Comparing metropolitan (0-3) and nonmetropolitan (4-9) in Table 3 

provides similar results to Table 2 in that suicide rates in the metropolitan 

counties are lower than those in the nonmetropolitan counties.  Also within the 

metropolitan counties, counties with lower population have a 13.6% higher 

suicide rate than those with higher population (i.e. compare level 0 counties to 

level 3 counties where suicide rates range from 11.36 in central counties of 

metropolitan areas of 1 million or more people to 12.90 in counties in 

metropolitan areas of fewer than 250,000 people).   

 Within the nonmetropolitan counties, counties adjacent to metropolitan 

areas (4 and 6) have lower average suicide rates than counties not adjacent to a 

metropolitan area (5 and 7), with the exception of those that are completely rural 

(code 8).  While the adjacent areas have a lower suicide rate, the rate still 

increases as population density decreases.  Also the highest average suicide 

rates are in nonadjacent or completely rural counties.  
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Table 3  Descriptive Statistics for All Counties and the 10 Division 
     Rural-Urban Codes 0 to 9 
 

ALL 0 1 2 3 4 5 6 7 8 9
N=2993 N=162 N=132 N=310 N=196 N=132 N=107 N=603 N=642 N=240 N=469
Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean

 (St.Dev) (St.Dev) (St.Dev) (St.Dev) (St.Dev) (St.Dev) (St.Dev) (St.Dev) (St.Dev) (St.Dev) (St.Dev)
Mortality (1993-97)

13.70 11.36 11.37 12.54 12.90 12.92 14.60 13.78 14.51 14.93 14.42
-8.12 -3.13 -3.26 -4.49 -4.08 -4.87 -5.85 -7.94 -10.38 -11.48 -8.79

Integration Measures
51.89 59.86 57.23 55.92 55.29 53.53 53.74 50.60 50.40 49.09 47.82
-7.08 -6.03 -5.91 -5.76 -5.95 -5.84 -5.55 -5.81 -6.73 -6.52 -6.71
7.70 8.59 7.68 8.50 8.47 8.38 8.41 7.63 7.64 7.18 6.63
-1.82 -1.85 -1.25 -1.63 -1.56 -1.67 -1.61 -1.47 -1.77 -1.95 -1.95
0.15 1.29 2.32 1.12 0.57 0.40 -0.07 0.13 -0.57 0.33 -0.80
-2.31 -3.14 -3.14 -2.92 -2.46 -2.46 -1.67 -1.79 -1.59 -2.24 -1.81
36.35 86.88 36.92 59.01 62.14 52.22 60.63 32.60 40.68 0.29 0.29
-28.94 -15.19 -20.84 -26.17 -22.51 -15.43 -15.57 -14.57 -16.36 -1.92 -2.45

Adherents (1990)
13.00 24.86 14.70 14.07 14.64 15.58 12.60 10.92 12.52 8.52 12.01
-15.11 -15.41 -15.52 -15.99 -14.17 -15.90 -11.49 -14.83 -14.51 -13.04 -15.10
16.49 9.84 13.82 12.93 15.22 15.17 14.95 16.00 17.51 17.91 21.62
-11.94 -5.09 -6.65 -6.86 -8.11 -8.33 -8.45 -10.10 -13.07 -14.36 -16.41
23.99 10.18 18.63 21.01 20.56 19.41 21.81 27.96 27.30 25.85 24.87
-18.14 -8.54 -13.95 -14.91 -15.19 -15.21 -16.36 -18.46 -19.50 -17.64 -20.18
5.89 9.13 4.23 5.47 4.34 5.41 5.72 5.89 6.50 6.61 5.12

-11.38 -9.93 -3.95 -6.72 -4.11 -10.90 -8.50 -11.79 -13.69 -12.49 -13.43
Congregations/100,000 Population (1990)

20.52 7.07 9.67 8.12 10.80 11.32 11.19 16.56 20.11 29.16 46.43
-30.82 -4.40 -8.06 -7.52 -11.46 -9.72 -8.47 -17.64 -18.54 -46.05 -54.28
83.04 22.25 50.81 42.92 47.31 51.21 50.10 81.46 85.20 125.37 148.46
-67.30 -12.27 -28.41 -26.95 -28.50 -24.97 -27.45 -41.51 -51.17 -84.28 -95.73
120.37 27.29 65.10 70.95 68.80 73.58 83.23 132.61 138.57 159.92 183.02
-89.21 -18.08 -42.22 -51.59 -46.07 -46.19 -44.08 -79.04 -80.24 -91.96 -111.83
8.24 7.46 2.99 4.92 4.24 8.17 9.56 6.61 12.18 6.28 11.27

-26.10 -19.86 -3.99 -14.60 -3.98 -26.49 -17.31 -20.87 -33.84 -19.68 -37.65
Control Variables (1990)

15.07 20.59 17.21 16.26 15.50 15.16 14.70 14.04 14.31 13.82 14.63
-3.49 -4.92 -3.26 -3.18 -2.55 -2.75 -2.19 -2.32 -2.87 -2.79 -3.99
0.37 0.35 0.34 0.36 0.37 0.37 0.38 0.37 0.38 0.38 0.38
-0.04 -0.04 -0.03 -0.03 -0.03 -0.03 -0.03 -0.04 -0.04 -0.04 -0.04
13.32 23.59 14.83 16.42 17.09 14.89 16.81 10.76 12.12 10.19 11.00
-6.37 -8.40 -6.31 -6.54 -7.54 -5.96 -6.63 -3.48 -4.98 -4.34 -4.36
5.53 7.20 5.76 5.86 5.64 5.51 5.53 5.22 5.37 5.16 5.47
-1.14 -1.85 -0.86 -1.14 -0.87 -0.89 -0.70 -0.78 -0.93 -0.99 -1.30

     % College Graduates
     Interaction (Per Capita*GINI)

     Evangelical Congregations 

     Other Congregations 

     Per Capita Income ($1,000)

     Income Inequality (GINI)

     % Evangelical Protestant

     % Other Denominations

     Catholic Congregations 

     Mainline Congregations 

     Net Migration (1980-90)

     % Urban (1990)

     % Catholic

     % Mainline Protestant

     Suicide Rate/100,000 Population 

     % Female Labor Force (1990)

     % 16 and Older Divorced (1990)

 

 
experienced the greatest net loss (-0.80) having a 1% lower average suicide rate 

(14.4 to 14.6) than those that had the least net loss (-0.07) in population.  There 

is also a higher rate of college education in areas not adjacent to a metropolitan 

area and a higher per capita income than those adjacent to metropolitan areas 

with the exception of level 4 counties. 
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Weighted Least Squares Regression 

 The unstandardized regression coefficients for each variable, which 

indicates the average unit change in suicide rate for each unit change in the 

independent variables, for all counties using three different measures of 

urbanicity are shown in Table 4.  The coefficients for All Counties using percent 

urban as the measure of urbanicity are shown in the first column. The coefficients 

for all counties with a dummy coded 3 Division measure of urbanicity with middle 

urban as the reference group are in column two.  And, the coefficients for all 

counties using the 10 Division rural-urban continuum codes dummy coded with 

level 0 being the reference group are shown in column three.  

For all counties, the variables of percent divorced, net migration change, 

percent urban, percent Catholic, percent mainline Protestants, the number of 

Catholic and mainline Protestant congregations per 100,000 people, per capita 

income, income inequality, and the interaction between income and income 

inequality are all moderate predictors of suicide rates.  The directions of these 

coefficients are as hypothesized. 

Overall, the interaction between per capita income and income inequality, 

percent divorced, and net migration provide the greatest unit increase to suicide 

rates, with income inequality and per capita income providing the greatest unit 

decrease.  As seen in the Beyerlein and Hipp (2005), while the percent of a 

population belonging to a certain religion has an insulating effect against suicide, 

the actual congregations per 100,000 people has the opposite effect: increasing 
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Table 4. Summary of Weighted Least Squares Regression, 1993-1997 U.S. 
    Suicide Rate/100,000 Population Dependent for All Counties (N=2993) 
 

b sig b sig b sig

-0.01 -0.01 -0.02
0.64 *** 0.68 *** 0.67 ***
0.19 *** 0.18 *** 0.20 ***
0.02 ***

-0.03 *** -0.03 ** -0.03 **
-0.09 *** -0.09 *** -0.09 ***
0.01 0.01 0.00
0.00 0.01 0.02

0.02 *** 0.02 ** 0.02 ***
0.01 *** 0.01 *** 0.01 ***
0.00 0.00 0.00
0.01 0.01 0.00

-1.23 *** -1.26 *** -1.07 ***
-53.05 *** -54.24 *** -48.64 ***

0.00 0.03 0.02
3.19 *** 3.33 *** 2.94 ***

-0.98 ***
0.05

0.06
0.25
1.19
1.13
2.14 **
0.05
0.88

-0.29
-1.56 *

0.14 0.14 0.15
     Beale Code=9
R-Squared
*.05, **.01, ***.001

     Beale Code=5
     Beale Code=6
     Beale Code=7
     Beale Code=8

     Beale Code=1
     Beale Code=2
     Beale Code=3
     Beale Code=4

3 Division Dummy (1990)
     Least Urban
     Most Urban
10 Division Dummy (1990)

     Per Capita Income ($1,000)
     Income Inequality (GINI)
     % College Graduates
     Interaction (Per Capita*GINI)

     Mainline Congregations
     Evangelical Congregations
     Other Congregations
Controls (1990)

     % Evangelical Protestant
     % Other Denominations
Congregations/100,000 Population (1990)
     Catholic Congregations

     % Urban (1990)
Adherents (1990)
     % Catholic
     % Mainline Protestant

Integration Measures
     % Female Labor Force (1990)
     % 16 and Older Divorced (1990)
     Net Migration (1980-90)

All Counties % 
Urban

3 Division 
Dummy

10 Division 
Dummy

All Counties
Model 1 Model 2 Model 3
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suicide rates.  The magnitude of the coefficients for the religion variables requires 

attention; while the magnitude of these variables may be low, the effect they 

have on the variance explained is noticeable.  Removal of the percent Catholic 

variable in some models resulted in up to a 30 percent reduction in the variance 

explained.  Also since the Southern Baptist Convention was not included (due to 

their failure to report membership data for the 1990 Census of Churches and 

Church Membership) limited conclusions can be drawn concerning the effect of 

the religion variables used. 

 To further examine the effect of urbanicity and how the manner in which it 

is measured affects the results, the 3 Division measure of urbanicity using middle 

urban counties as the reference group in a dummy coded regression is shown in 

Table 4 Column 2.  There are significantly lower suicide rates in the least urban 

areas compared to the middle urban areas.  This effect is also shown in the third 

model where the rural-urban continuum code 0 is used as the reference group in 

a dummy coded regression.  Level 5 counties have significantly higher suicide 

rates compared to level 0 counties and level 9 counties have significantly lower 

average suicide rates compared to level 0 counties. 

 As can be seen from Table 4, there is a difference in suicide rates 

depending on how urbanicity is measured. To clarify this relationship, examine 

Table 5 where the base model uses the 3 Division urbanization measure; the first 

sub-model uses percent urban in the model, whereas the second does not.    
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The factors affecting suicide rates in Table 5 are not only different from the 

All Counties measure but different from each other and change depending on 

whether percent urban is in the model.  In the least urban model the interaction 

term, percent divorced, and percent urban provide the greatest unit increase in 

suicide rates, while income inequality, per capita income, and mainline 

Protestants provide the greatest unit decrease in suicide rates. Percent Catholic 

and congregational measures are statistically significant but substantially weak 

predictors. 

In the middle urban model, similar results to the least urban model, with a 

few notable differences, are seen.  In the middle urban model, net migration is a 

significant moderate predictor; percent Catholic and income inequality are not 

significant.  Also, there have been changes in which religion and congregational 

variables are significant from the least urban model.  In the most urban model 

percent urban and the economic measures are not statistically significant, while 

all religious and congregational measures are significant.  

In Table 5, percent urban is still a significant factor at the 3 Divisions level 

of measurement leading to the need to refine the level of measurement even 

further.  In Table 6 urbanicity is measured using the 1990 U.S. rural-urban 

continuum codes with 0 being the most urban and 9 being the most rural with 

variations in between (see chapter 2 for explanation of codes). 
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Table 5   Summary of Weighted Least Squares Regression, 1993-1997 U.S. 
     Suicide Rate/100,000 Population Dependent for 3 Division Measure of  

    Urbanicity Least Urban (N=955), Middle Urban (N=1020), and Most  
    Urban (N=1018) 

 

 

W/O W/O W/O
% Urban % Urban % Urban

b b b

-0.03 -0.02 0.05
   0.32*    0.69***   1.11***

0.11    0.36***   0.23***

  -0.07** 0.04  -0.03*
  -0.15*** -0.04   0.05*

-0.01    0.06***  -0.06***
-0.02 0.00   0.15***

   0.02**   -0.04**   0.05***
   0.01** 0.01  -0.03***

0.00   -0.01*   0.02***
0.00    0.03*  -0.05***

  -1.43*   -1.02* -0.11
-84.53*** -21.37 11.10

0.12 0.04 -0.01
   3.89*    2.76* -0.12

0.13 0.20 0.33
*=.05, **=.01, ***=.001
R-Squared 0.14 0.21 0.33
     Interaction (Per Capita*GINI)    3.70*    2.80* -0.25
     % College Graduates 0.11 0.03 -0.01
     Income Inequality (GINI) -80.72*** -23.57 11.61
     Per Capita Income ($1,000)   -1.33*   -1.06* -0.10
Controls (1990)
     Other Congregations 0.00    0.03*  -0.05***
     Evangelical Congregations 0.00   -0.01*   0.02***
     Mainline Congregations    0.01***    0.01*  -0.03***
     Catholic Congregations    0.02**   -0.03*   0.06***

Congregations/100,000 Population 
(1990)

     % Other Denominations -0.01 0.00   0.15***
     % Evangelical Protestant -0.01    0.06***  -0.06***
     % Mainline Protestant   -0.15***   -0.05*   0.05*
     % Catholic   -0.07*** 0.03  -0.03*
Adherents (1990)
     % Urban (1990)    0.13***    0.05*** 0.01
     Net Migration (1980-90) 0.11    0.38***   0.24***
     % 16 and Older Divorced (1990)    0.30*    0.65***   1.09***
     % Female Labor Force (1990) -0.03 -0.03 0.05
Integration Measures

% Urban % Urban % Urban
b b b

Least Urban Middle Urban Most Urban

 
 

 A closer look at how the use of a more refined measure of urbanicity can 

highlight key differences in which variables affect suicide rates is provided in 

Table 6.  For example in levels 0, 1, and 3 only one or two variables are 

significant predictors, while in other levels (e.g., 2 and 8) many are.  This level of 

detail helps expose why magnitude and directional differences are seen between 

the All Counties model and the 3 Division model, as well as what influences the 

differences in the latter. 
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 Only at this level of detail do female labor force participation and college 

education emerge as significant predictors of suicide rates.  This is especially 

interesting because these measures tended to be fairly strong predictors of 

suicide rates in earlier suicide studies, but have until this point failed to show 

significance in this study, providing further support for the idea that a refined 

urbanicity measure is needed in contemporary suicide research.  

 Consistently, percent divorced maintains the greatest significant predictive 

magnitude across all county levels except level 1 counties.  Net migration also 

plays a fairly consistent role across counties, having the second greatest 

predictive magnitude in the counties in which it presents as significant.  On closer 

inspection of the net migration relationship in the nonmetropolitan counties (4-9) 

a pattern emerges.  The only counties in which net migration has a significant 

effect are those adjacent to a metropolitan area county (4, 6, and 8). 

 Examination of the eight religion measures shows similar results to the All 

County and 3 Division models.  The 10 Division model is much clearer though as 

to which types of religious groups play significant roles in affecting the suicide 

rate at the various levels of county urbanization.  The 10 Division model further 

exposes the change in direction of magnitude that percent membership versus 

the number of congregations per 100,000 people seen in the other models.  
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Table 6   Summary of Weighted Least Squares Regression, 1993-1997 U.S.  
               Suicide Rate/100,000 Population Dependent for 10 Division Measure  
               Rural-Urban Codes 0-9 
 

-0.15 ** 0.03 0.09 -0.01 -0.06 -0.17 -0.03 0.03 0.10 0.01
1.08 *** 0.25 1.03 *** 0.94 *** 0.64 ** 2.05 *** 0.88 *** 0.59 *** -0.82 *** 0.56 *
0.04 0.24 ** 0.49 *** 0.19 0.47 ** 0.22 0.48 *** 0.21 -0.34 ** 0.35

-0.01 -0.03 0.01 0.01 -0.05 -0.05 0.04 -0.06 * -0.22 *** -0.04
0.00 -0.01 0.10 * 0.02 -0.06 0.07 -0.03 -0.04 -0.18 *** -0.18 ***
0.02 -0.01 -0.02 0.01 0.02 -0.11 * 0.03 -0.03 -0.10 ** 0.01

-0.03 0.14 0.23 *** 0.07 0.23 ** 0.34 ** 0.12 ** 0.00 -0.06 0.02

-0.04 0.03 0.09 * 0.02 0.09 * 0.11 -0.02 0.02 0.05 *** 0.03 ***
0.03 -0.01 -0.02 0.00 0.01 -0.04 * 0.01 -0.01 * 0.01 0.02 ***

-0.01 0.02 0.02 * 0.02 0.00 0.03 0.00 0.00 0.01 0.01
0.03 0.12 -0.06 * 0.14 * -0.06 -0.12 -0.03 -0.02 -0.03 0.00

-0.34 0.71 -0.25 -0.58 -1.25 -0.42 -1.59 -0.29 -1.38 -0.67
-13.50 46.82 4.11 -14.27 -68.91 -26.44 -45.04 12.93 -44.67 -45.32

0.04 -0.13 -0.05 -0.04 -0.09 0.11 0.05 0.04 0.28 * 0.12
0.58 -2.09 0.38 0.94 3.36 -0.19 3.74 0.80 3.69 2.35
0.66 0.40 0.31 0.32 0.35 0.53 0.17 0.20 0.48 0.16

b bb b b b
(N=196)(N=310)(N=132)

b b b
(N=642)(N=603)(N=107)(N=132)

8 9
(N=469)(N=240)

4 5 6 7

     % College Graduates
     Interaction (Per Capita*GINI)
R-square
*=.05, **=.01, ***=.001

     Other Congregations
Controls (1990)
     Per Capita Income ($1,000)
     Income Inequality (GINI)

Congregations/100,000 Population 
(1990)
     Catholic Congregations
     Mainline Congregations
     Evangelical Congregations

     % Catholic
     % Mainline Protestant
     % Evangelical Protestant
     % Other Denominations

     % Female Labor Force (1990)
     % 16 and Older Divorced (1990)
     Net Migration (1980-90)
Adherents (1990)

Variable
Integration Measures

0
(N=162)

b

1 2 3

 
 
 

Hypotheses Revisited 

 From Table 4, support for Hypothesis One, the mean difference 

hypothesis, is found.  Examining column two using middle urban counties as a 

reference category in a dummy coded regression there is a significant difference 

in the mean suicide rates for least urban compared to middle urban counties.  

While in column three, using the most urban counties (level 0) as a reference 

group in a dummy coded regression, there is a significant difference in the mean 

suicide rates of levels 5 and 9 counties compared to level 0 counties.   

 With respect to Hypothesis Two, the social integration hypothesis that 

higher rates of social integration will result in lower suicide rates using the All 

Counties model the following expectations were supported:  divorce, migration, 

percent urban, and congregations per 100,000 had a significant positive effect on 

suicide rates, while percent Catholic, per capita income, and Gini index had a 
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significant negative effect on suicide rates.  Not only was the direction of the 

effect of Protestantism contrary to what was hypothesized, it had almost three 

times the insulatory effect of Catholicism.  

 By examining the three different urbanicity models, support for Hypothesis 

Three was found.  When compared to one another, the variables that present as 

significant vary from model to model.  Magnitude and direction change across 

and within models as well.   

 It can be concluded from these two models that something is going on in 

the more middle urban or suburban areas resulting in higher suicide rates.  

Perhaps, in these areas people are withdrawing from their neighbors or perhaps 

these areas are not established enough to have developed the insulatory 

characteristics of established urban and rural areas.   

 As far as the Sociology’s One Law, Hypothesis Four, higher rates of 

Catholicism are associated with lower suicide rates and higher rates of 

Protestantism are associated with higher suicide rates, these results only indicate 

supporting evidence in the most urban counties of the 3 Division urbanicity 

model.  This relationship disappears when examined at a finer level of 

measurement, using the 10 Division rural-urban continuum codes.  Looking at 

the All Counties model, both percent Catholic and percent mainline Protestant 

have an insulating effect against suicide.  And, as mentioned earlier, not only 

does percent mainline Protestant have an insulating effect against suicide it is 

nearly three times the magnitude of that of percent Catholic.   
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Examining this classic hypothesis at this fine of a level in a nation as large 

as the United States is important in that it highlights the fact that the rate of 

adherents to specific religious groups can vary drastically from place to place 

within a nation.  As mentioned earlier, previous research has shown that not 

taking into account regional differences within a country can misrepresent the 

true nature of suicide rates in ecological studies.  Specifically, Shaw et al. (2000) 

found an intra-country effect with regard to suicide rates. They found areas in 

Greece that had both the highest and lowest rates of suicide of all the countries 

examined.  So if this effect is seen in a country as small as Greece what could 

this mean for a country as large and diverse as the United States?  As Shaw et 

al. (2000) pointed out this could possibly lead to biased results when comparing 

countries to one another, and in the United States’ case comparing states to 

states.  

 
Conclusions 

 
 While many conclusions can be drawn from this research, the most 

important concerns the differences in the explanations for variation in suicide 

rates at the county level and how that changes depending on the 

operationalization of urbanization/urbanicity.  The importance is not so much 

which measure of urbanicity has the greatest predictive power as much as it is 

important that how urbanization/urbanicity is operationalized can have a 

noticeable effect on what sociological variables explain the county level 

variations.  This information is helpful in reinforcing the importance of looking at 
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county level data to explain the effects of urbanization/urbanicity on other social 

phenomena. 

 The importance of how urbanization/urbanicity is operationalized can be 

seen in how in the 10 Division measure the number of significant variables 

ranges from as few as one to as many as seven out of fifteen with R-square 

values ranging from as low as 0.16 up to 0.66.  The difference in amount of 

variance explained seen in the 10 Division measure is important because when 

compared to previous research the most urban counties (level 0) have the 

highest R-square value (0.66) which is consistent with the previous research, but 

contradictory to earlier findings; nonmetropolitan counties (level 5) and 

completely rural counties (level 8) have the second (0.53) and third (0.48) highest 

R-square values respectively.  This could be easily overlooked if 

operationalizations of urbanization/urbanicity used simpler definitions such as the 

3 Division measure or just simply the percentage of the population in urban 

settings.   

  To draw connections to previous research related to urbanicity’s 

relationship to suicide rates and how this relationship can change over time, 

Kowalski et al. (1987), using the 3 Division measure, found that most sociological 

explanations for suicide primarily applied to the most urban environments and not 

to the rural ones.  While similar findings are present in this research when looking 

at the 3 Division measure, the findings are not nearly as pronounced.  Just one 

or two variables play a significant role, and the difference between variance 
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explained for the various levels of urbanicity is not as large as was seen in their 

research.  The current research highlights that these differences are even more 

pronounced in the 10 Division measure.  

  Another important conclusion from this research concerns religion’s 

relationship to county level suicide rates.  The religion measure used here not 

only helps to explain integration based on similar religious traditions, it expounds 

upon this by including the number of congregations per 100,000 people as a 

measure of institutional resources that the various traditions contribute to 

counties (Beyerlein & Hipp, 2005).  The inclusion of both aspects of the religion 

measure allows for a more clear explanation of the role adherents to a particular 

religious group have in relation to suicide rates.  The inclusion of a 

congregational measure also provides clarification of the role that the mere 

presence of religious institutions providing resources to the county effects suicide 

rates.   

While only the Beyerlein and Hipp’s (2005) religious measure is 

presented, multiple models (not presented) were tested using the four different 

techniques mentioned earlier using each of the different urbanization measures.  

Not only did the religious traditions measures highlight variations between the 

various religious traditions, it highlighted how these varied by level of 

urbanization/urbanicity.   
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Limitations 

 As with any ecological level study there are certain limitations that must be 

acknowledged.  First of all not all counties were included in this study due to 

restrictions of the Compressed Mortality File, requiring the exclusion of counties if 

the rate is such that an incident could be possibly traced back to an individual.  

This is an unfortunate result of using smaller level aggregate data on such a 

sensitive topic.   

 Some of the most important limitations are those that surround the religion 

measures used.  The findings as they relate to religion have to be taken lightly 

though.  Given the way in which religious statistics are reported, the constant 

restructuring of denominations, and the low magnitude of the coefficients, care 

must be taken when making any firm conclusions about religion’s role in suicide 

rates in America.  Also making use of the Glenmary Data from this time frame 

can cause some problems when looking at certain counties in the United States, 

as the Southern Baptist Convention did not report their membership statistics for 

the 1990 Census of Churches and Church Membership and, as one of the 

largest Protestant groups in the southern portion of the nation; this can lead to 

inaccurate results.   

 As this research was conducted there was only one other study that made 

use of the religious traditions measure as it has been used here, and none that 

used it to examine suicide rates.  While other studies have used civically 

engaged denominations measures to look at other social phenomena, this was 
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the first to use this specific measure as it applies to county level suicide rates in 

America.  Therefore the ability to make comparisons of the results with previous 

research was limited.  Likewise, with respect to the net migration measure used 

this was also the first suicide study —to the researcher’s knowledge— conducted 

to make use of this specific measure .   

 And, finally, there are dozens of different variables used to study 

variations in suicide rates, over the centuries that researchers have studied 

suicide.  This research only presents a limited number of such variables leaving 

room for criticism and interpretation.   

 
Directions for Future Research 

 Looking to the future research into county level suicide rates, the 

techniques used here to examine the various measures of urbanization/urbanicity 

and religion could be used to examine different measures of the other variables 

examined in this study.  For example, one could test alternative definitions of 

variables used in various combinations.   

 While little focus is related to the religion measures in this manuscript, 

future research could focus more on how religion is related to the social capital 

literature examining types of networks.  Recently, Beyerlein and Hipp (2005) 

examined how the social capital building/civically engaged denominations 

measure can be used to examine how differences in bonding and bridging 

networks affect violent crime. Using Beyerlein and Hipp’s (2005) technique could 



  

 53

shed new light on a very murky lens of how social capital is defined as well as 

how it is measured.  

 The increased accessibility of large datasets such as those used here 

could lead to reinterpretation of previous works.  For example, the variations in 

which variables show significance at the different measures of urbanicity as well 

as which variables are significant compared to previous research could lead to a 

new understanding of suicide in the United States.    

 As mentioned earlier female labor force participation had a positive 

relationship with suicide rates for both men and women in the past, but more 

recently the trend is that FLFP is inversely related for females while still positively 

related for males.  Future research could focus on age-race adjusted suicide 

rates to help highlight gender variations in rates.  Also, since female labor force 

participation seems to be the most common workforce measure used to examine 

suicide rates, with changing roles of men in the family the relationship between 

male labor force participation and suicide rates would be of interest to examine.  

Research could look at the combined effect of male and female labor force 

participation on over all suicide rates or compare how female labor force 

participation affects male suicide rates and how male labor force participation 

affects female suicide rates.  

 The net migration measure used here could be used to look at more than 

just suicide rates.  It could also be used to determine if there is a connection in 

the migration rate for specific age-sex-race groups that may have a greater effect 
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on suicide rates than others.  This would provide further information as to 

specifically where and what groups would benefit more from a large scale suicide 

prevention campaign.    

 Spatial analysis is another important direction to take this type of research.  

The same way that more recent research has begun to examine spatial 

variations in various forms of disease based mortality such as heart disease, 

diabetes, and pulmonary disease, suicide could be examined.   This would be 

useful in creating regionally focused public health campaigns that the spatial 

research conducted on the other forms of mortality has lead to in recent years.  

This is especially important for suicide mortality, since it is the number one most 

preventable form of mortality not only for the U.S. but also for the entire world.  
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APPENDIX A 
 

LISTING OF THE CONGREGATIONS COMPOSING EACH OF THE 

RELIGIOUS TRADITIONS MEASURES: THE FOUR  

DIVISION RELIGIOUS TRADITIONS MEASURE  

AND EIGHT DIVISION RELIGIOUS  

FAMILY MEASURE 
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Four Division Religious Traditions (Beyerlein & Hipp, 2005) 
 
Evangelical Protestant Traditions 
Advent Christian Church 
Allegheny Wesleyan Methodist Connection 
American Baptist Association, The 
Amish; Other Groups 
Apostolic Christian Church of America, Inc. 
Apostolic Christian Churches (Nazarean) 
Apostolic Lutheran Church of America 
Assemblies of God 
Associate Reformed Presbyterian Church 
Association of Free Lutheran Congregations, The 
Baptist General Conference 
Baptist Missionary Association of America 
Barren River Missionary Baptists 
Beachy Amish Mennonite Churches 
Berean Fundamental Church 
Bethel Ministeral Association, Inc. 
Bible Church of Christ, Inc. 
Bohemian and Moravian Brethren 
Brethren Church (Progressive) 
Brethren Church, The (Ashland, Ohio) 
Brethren In Christ Church 
Bruderhof Communities, Inc. 
Calvary Chapel Fellowship Churches 
Central Baptist Association Ministries 
Christ Catholic Church 
Christian and Missionary Alliance, The 
Christian Brethren 
Christian Catholic Church 
Christian Churches and Churches of Christ 
Christian Reformed Church in North America 
Christian Union 
Christian Unity Baptist Association 
Church of God (Anderson, Indiana) 
Church of God (Apostolic) 
Church of God (Cleveland, Tennessee) 
Church of God (New Dunkards) 
Church of God (Seventh Day) 
Church of God General Conference 
Church of God in Christ, Mennonite 
Church of God of Prophecy 
Church of God, Mountain Assembly, Inc. 
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Church of the Brethren 
Church of the Lutheran Brethren of America 
Church of the Lutheran Confession 
Church of the Nazarene 
Churches of Christ 
Churches of God, General Conference 
Conference of the Evangelical Mennonite Church 
Congregational Holiness Church 
Conservative Baptist Association of America 
Conservative Congregational Christian Conference 
Conservative Mennonite Conference 
Cumberland Presbyterian Church 
Duck River and Kindred Baptists Associations 
Eastern Pennsylvania Mennonite Church 
Enterprise Baptists Association 
Estonian Evangelical Lutheran Church 
Evangelical and Reformed Church 
Evangelical Church, The 
Evangelical Congregational Church, The 
Evangelical Covenant Church, The 
Evangelical Free Church of America, The 
Evangelical Lutheran Synod 
Evangelical Mennonite Church 
Evangelical Methodist Church 
Evangelical Presbyterian Church 
Evangelical United Brethren Church 
Fellowship of Evangelical Bible Churches 
Fellowship of Fundamentalist Bible Churches 
Fire Baptized Holiness Church, (Wesleyan), The 
Free Methodist Church of North America 
Fundamental Methodist Conference, Inc. 
General Association of General Baptists 
General Association of Regular Baptist Churches 
General Six Principle Baptists 
Grace Brethren Churches, Fellowship of 
Holiness Church Of God, Inc., The 
Holiness Methodist Church 
Hutterian Brethren 
Independent Free Will Baptists Associations 
Independent Fundamental Churches of America 
Independent, Charismatic Churches 
Independent, Non-Charismatic Churches 
International Church of the Foursquare Gospel 
International Churches of Christ 
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International Council of Community Churches 
International Pentecostal Church of Christ 
International Pentecostal Holiness Church 
Interstate & Foreign Landmark Missionary Baptists Association 
Jasper Baptist and Pleasant Valley Baptist Associations 
Landmark Missionary Baptists, Independent Associations and Unaffiliated 
Churches 
Life and Advent Union 
Lumber River Annual Conference of the Holiness Methodist Church 
Lutheran Church--Missouri Synod 
Mennonite Brethren Churches, U.S. Conference of 
Mennonite Church 
Mennonite Church USA 
Mennonite Church, The General Conference 
Mennonite; Other Groups 
Midwest Congregational Christian Fellowship 
Missionary Bands of the World, Inc. 
Missionary Church Association 
Missionary Church, The 
National Association of Free Will Baptists 
Netherlands Reformed Congregations 
New Hope Baptist Association 
New Testament Association of Independent Baptist Churches and other 
Fundamental Baptist Associations/Fellowships 
North American Baptist Conference 
Old Order Amish Church 
Old Order Mennonite 
Old Order River Brethren 
Old Regular Baptists 
Old" Missionary Baptists Associations 
Open Bible Standard Churches, Inc. 
Original Free Will Baptists 
Orthodox Presbyterian Church, The 
Pentecostal Church of God 
Pentecostal Free Will Baptist Church, Inc. 
Pilgrim Holiness Church 
Presbyterian Church in America 
Primitive Advent Christian Church 
Primitive Baptist Churches--Old Line 
Primitive Baptists Associations 
Primitive Baptists, Eastern District Association of 
Primitive Methodist Church in the USA 
Progressive Primitive Baptists 
Protestant Reformed Churches in America 



  

 66

Reformed Baptist Churches 
Reformed Episcopal Church 
Reformed Mennonite Church 
Reformed Presbyterian Church of North America 
Reformed Presbyterian Church, Evangelical Synod 
Reformed Zion Union Apostolic Church 
Regular Baptists 
Salvation Army, The 
Separate Baptists in Christ 
Seventh Day Baptist General Conference, USA and Canada 
Seventh-day Adventist Church 
Slovak Evangelical Lutheran Church 
Social Brethren 
Southern Baptist Convention 
Southern Methodist Church 
Southwide Baptist Fellowship 
Stauffer Mennonite Church 
Strict Baptists 
The Protestant Conference (Lutheran) 
Truevine Baptists Association 
Two-Seed-in-the-Spirit Predestinarian Baptists 
Unaffiliated Conservative Amish Mennonite Church 
United Baptists 
United Christian Church 
United Missionary Church 
United Presbyterian Church of North America 
United Reformed Churches in North America 
Vineyard USA 
Volunteers of America 
Wayne Trail Missionary Baptist Association 
Wesleyan Church, The 
Wisconsin Evangelical Lutheran Synod 
  
Mainline Protestant Traditions 
American Association of Lutheran Churches 
American Baptist Churches in the USA 
American Evangelical Lutheran Church 
American Lutheran Church, The 
Augustana Evangelical Lutheran Church 
Central Yearly Meeting of Friends 
Christian Church (Disciples of Christ) 
Church of the United Brethren in Christ 
Congregational Christian Churches 
Congregational Christian Churches, Additional (not part of any national CCC 
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body) 
Episcopal Church 
Evangelical Lutheran Church 
Evangelical Lutheran Church in America 
Evangelical Lutheran Church in America (Eielsen Synod) 
Evangelical Lutheran Churches, Association of 
Finnish Evangelical Lutheran Church (Suomi Synod) 
Five Years Meeting of Friends 
Friends (Quakers) 
Latvian Evangelical Lutheran Church in America 
Lutheran Church in America 
Moravian Church in America 
Moravian Church in America--Alaska Province 
Moravian Church in America--Northern Province 
Moravian Church in America--Southern Province 
National Association of Congregational Christian Churches 
Oregon Yearly Meeting of Friends Church 
Pacific Yearly Meeting of Friends 
Presbyterian Church (U.S.A.) 
Presbyterian Church in the U.S.A. 
Presbyterian Church in the United States 
Reformed Church in America 
Reformed Church in the United States 
Religious Society of Friends (Conservative) 
Religious Society of Friends (General Conference) 
Religious Society of Friends (Philadelphia and Vicinity) 
Schwenkfelder Church 
United Church of Christ 
United Evangelical Lutheran Church 
United Lutheran Church in America 
United Methodist Church, The 
United Presbyterian Church in the United States of America 
United Zion Church 
Unity of the Brethren 
Universal Fellowship of Metropolitan Community Churches 
 
Other Denominations 
All other religious traditions listed except for Catholic 
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Eight Division Religious Traditions Measure (Ellison et. al., 1997) 
 
Conservative Protestant 
Advent Christian Church 
Apostolic Christian Church (Nazarene) 
Assemblies of God 
Baptist General Conference 
Baptist Missionary Association of America 
Brethren Church of Christ , Inc., The 
Brethren Church (Ashland, Ohio) 
Brethren in Christ Church 
Christian and Missionary Alliance, The 
Christian Churches and Churches of Christ 
Christian Union 
Church of God General Conference (Abrahamic Faith), Oregon, IL 
Church of God (Cleveland, IN) 
Church of God (Seventh Day), Denver, CO, The 
Church of God in Christ (Mennonite) 
Church of the Brethren 
Church of the Lutheran Brethren of America 
Church of the Lutheran Confession 
Church of the Nazarene 
Churches of Christ Congregational Holiness Church 
Conservative Baptist Association of America 
Conservative Congressional Christian Conference 
Estonian Evangelical Lutheran Church 
Evangelical Church of North America, The 
Evangelical Congregational Church 
Evangelical Covenant Church of America, The 
Evangelical Free Church America, The 
Evangelical Methodist Church 
Fire Baptized Holiness Church, (Wesleyan), The 
Free Lutheran Congregations, The Association of 
Free Methodist Church of North America 
Grace Brethren Churches, Fellowship of 
Holiness Church of God, Inc., The 
International Church of the Foursqaure Gospel 
Latvian Evangelical Lutheran Church in America, The 
Lutheran Church--Missouri Synod, The 
Missionary Church, The 
North America Baptist Conference 
Open Bible Standard Churches, Inc. 
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Liberal Protestant 
Congregational Christian Churches, National Association of 
Episcopal Church, The 
Presbyterian Church in America 
Presbyterian Church in the United States 
Reformed Episcopal Church 
Unitarian Universalist Association 
United Church of Christ 
United Presbyterian Church in the USA, The 
 
 
 
Moderate Protestant 
African Methodist Episcopal Zion Church 
American Baptist Association 
American Baptist Churches in the USA 
American Lutheran Church, The 
Apostolic Lutheran Church of America 
Associate Reformed Presbyterian Church (Gen. Synod) 
Christian Church (Disciples of Christ) 
Christian Reformed Church 
Cumberland Presbyterian Church 
Evangelical Lutheran Churches, Association of 
Evangelical Lutheran synod 
Lutheran Church in America 
Moravian Church in America (Unitas Fratrum), Northern Province 
Moravian Church in America (Unitas Fratrum), Southern Province 
Protestant Reformed Churches in America 
Reformed Church in America  
Southern Methodist Church, The 
United Methodist Church, The 
 
 
Miscellaneous Protestant 
Amana Church Society 
Beachy Amish Mennonite Churches 
Evangelical Mennonite Churches 
Evangelical Mennonite Church, Inc. 
Friends 
General Church of the New Jerusalem 
General Convention of the New Jerusalem in the USA, 
"Swedenborgian Church" 
Mennonite Community Churches, Universal Fellowship of 
Old Order Amish Church 
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Catholic 
Catholic Church 
Christ Catholic Church 
 
 
Mormon 
Church of Jesus Christ, The (Bickertonites) 
Church of Jesus Christ of Latter-Day Saints, The 
 
Orthodox 
Armenian Apostolic Church of American, Eastern Prelacy 
Romanian Orthodox Church in America, The 
Syrian Orthodox Church of Antioch (Archdiocese of the USA and Canada) 
Ukrainian Orthodox Church of America 
 
Jewish 
Conservative Judaism 
Reform Judaism 
Orthodox Presbyterian Church, The 
Pentecostal Free Will Baptist Church, Inc., The 
Pentecostal Holiness Church, Inc. 
Christian Brethren 
Primitive Advent Christian Church 
Primitive Methodist Church, USA 
Protestant Conference of the Wisconsin Synod, The 
Reformed Presbyterian Church, Evangelical Synod 
Reformed Presbyterian Church of North America 
Salvation Army, The 
Separate Baptist in Christ Seventh-Day Adventists 
Seventh Day Baptist General Conference 
Social Brethren 
Southern Baptist Convention 
United Zion Church 
Wisconsin Evangelical Lutheran Synod 
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APPENDIX B 
 

10 DIVISION URBANICITY MEASURE RURAL-URBAN BEALE CODES 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 72

The 10 Division measure is based on the rural-urban continuum codes and are 
defined as metropolitan, nonmetropolitan, or completely rural using the following 
classifications:   
0) central counties of metropolitan areas of 1 million people or more,  
 
1) fringe counties of metropolitan areas of 1 million people or more,  
 
2) counties in metropolitan areas of 250,000 to 1 million people,  
 
3) counties in metropolitan areas of less than 250,000 people,  
 
4) nonmetropolitan counties with an urban population of 20,000 or more and 
adjacent to a metropolitan area,  
 
5) nonmetropolitan counties with an urban population of 20,000 or more and not 
adjacent to a metropolitan area,  
 
6) nonmetropolitan counties with an urban population between 2,500 to 19,999 
and adjacent to a metropolitan area,  
 
7) nonmetropolitan counties with a population between 2,500 and 19,999 and not 
adjacent to a metropolitan area,  
 
8) completely rural counties or counties with less than 2,500 urban population 
and adjacent to a metropolitan area, and  
 
9) completely rural counties or counties with less than 2,500 urban population not 
adjacent to a metropolitan area (Singh and Siahpush, 2002). 
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