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ABSTRACT

This project explores the spatial variability of specific health-compromising behaviors, tobacco and alcohol use, across an urban region and statistically examines the influence of religious beliefs and practices of members of several church congregations in and around metropolitan Birmingham, Alabama.  Study participants completed a battery of assessments, including measures of health behaviors, religious beliefs and practices.  Isoplethic maps of selected survey results were rendered and compared with the results of a simple cartographic model of demographic variables representing spatial distribution of potential socioeconomic stress factors, with some apparent correspondence.  Quantitative analysis reveals significant effects of race, gender, and having had children on smoking behavior.  Frequency of drinking 3-4 alcoholic drinks each day was influenced by income and gender, and, to a lesser extent, strength of religious faith.  Results from this pilot study suggest further exploration of the spatial characteristics associated with faith and health behaviors may be warranted.
INTRODUCTION
Human behaviors vary with location, in association with a complex array of social and demographic factors.  Human health behaviors likewise exhibit spatial variation, influenced by numerous psychological, social and economic factors.  Discovering behavioral and demographic predictors of tobacco and alcohol use is an important stage in understanding, preventing, and modifying health-compromising behavior that may lead to the development of chronic diseases in middle and later adulthood.  

Evidence from public health (Levin, 1994; Kendler, Gardner, & Prescott, 1996) and psychological studies (Willis, Wallston, & Johnson, 2000; Sandy, Wills, & Yaeger, 2003) supports religiousness as conferring a protective effect on health, showing that engaging in religious practices is inversely related to initiating and regularly using tobacco and alcohol.  Is this effect of religion consistent across samples with different demographic characteristics?  What factors mediate the apparent protective effect of religion and how might demographic factors be related?    

This pilot project explores the spatial variability of specific health-compromising behaviors (tobacco and alcohol use) across an urban region and statistically examines the influence of religious beliefs and practices of members of several church congregations (various denomination affiliation) in and around metropolitan Birmingham, Alabama, located in the “Bible Belt” of the southeastern United States.

MAPPING, HEALTH, AND PSYCHOLOGY

Research linkages between Cartography and Psychology have existed for decades, with particular emphasis on matters of perception as related to map design.  Principles of Gestalt psychology are commonly discussed in cartography textbooks (Dent, 1999; Slocum et al, 2005) and other texts providing deeper and more philosophical reviews of the discipline (Keates, 1996; MacEachren, 1995), and this emphasis on visual perception comprised a major focus of cartographic research during the era when the communication paradigm was dominant.

In recent years, Geographic Information Systems have been utilized for analytical mapping of a wide range of health-related research.  Whether related to mapping and spatial analysis of infectious disease, communicable disease and environmental health, or healthcare planning and policy (Cromley and McLafferty, 2002; Meade and Earickson, 2000), GIS and digital mapping tools are increasingly being used to explore and analyze spatial patterns and trends in matters of human health.
GEOGRAPHIC CONTEXT
Approximately one million people reside in metropolitan Birmingham, Alabama.  The metropolitan area sprawls across several counties much like other U.S. cities, with the urban core primarily located in Jefferson and Shelby counties.  The highest population densities follow major highway corridors along Interstates 59, 20, and 65 (Figure 1), and the downtown business center is located near the intersection of these high volume, limited-access highways.  
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Birmingham’s defining demographic characteristic is the racial dichotomy of its residential landscape, a classic study of the American South in black and white.  European-[image: image9.png]


Americans and African-Americans comprise 58 and 39 percent respectively of Birmingham’s total population.  Compare the Percent White and Per Capita Income maps shown side-by-side in Figure 2, and note the remarkable similarities in the represented spatial patterns, particularly in relation to the areas represented as low percentage income and low percentage white population.
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Figure 2 - distributions of high percent white population and high per capita income
QUANTITATIVE METHODS
One-hundred-and-twenty-seven members of several Birmingham area churches participated in this pilot study.  Study participants completed a battery of assessments, including measures of health behaviors, religious beliefs and practices (Santa Clara Strength of Religious Faith Questionnaire, Plante & Boccaccini, 1997), and questions concerning demographic information.  Among demographic characteristics selected for this study were age, gender, race, income, and whether or not participants had had children.  
Survey participants responded to a lengthy set of health behavior questions – adapted from items on the Youth Risk Behavior Surveillance (Alabama State Department of Education, 1998; Centers for Disease Control, 1998) – that were employed to assess tobacco and alcohol use.  These included whether tobacco/alcohol had ever been used, age at initiation of use, days of use each month, and number of cigarettes smoked or drinks consumed daily.  A smoking behavior index was formed by multiplying the number of days the individual smoked in the past month by the average number of cigarettes smoked daily.  The two components of this index were highly correlated at .80.  The number of days in which three or four drinks were consumed within the last 30 days was selected as the primary alcohol use variable due to the health-compromising consequences of relatively heavy drinking.  Frequency of driving after or while drinking was also measured. 

CARTOGRAPHIC METHODS
Two sets of maps were produced over the course of this project.  The first set represented a selection of demographic variables by United States census tract, and the second set mapped selected results of the Considering Faith and Health survey (2006) developed and administered by Dr. Willis, as aggregated by United States postal codes.  
The set of demographic variables were output as raster map representations, for input into a simple raster model combining these variables in an effort to predict spatial trends in health behaviors relative to tobacco and alcohol use.  The following socioeconomic characteristics were hypothesized as factors that may influence individual decision-making relative to higher frequency use of alcohol and tobacco.  Categories of population and housing data selected for analysis from the year 2000 U.S. decennial census included Race (white, black, other), Urban vs. Rural residential location, Per Capita Income, Total Housing Units, and Housing Tenure (rent vs. own).  Variables were further derived into percentages of Renters, Urban dwellers, and African-Americans per each census tract, to facilitate thematic map comparisons.
Choropleth representations of these data were output to raster format and then reclassified (standardizing the data to eliminate the widely varying differences among the numeric ranges associated with each variable) before adding the layers together via raster overlay.  

The second set of maps represents selected results of the aforementioned Considering Faith and Health survey.  Results of this survey were averaged by United States postal codes, and the resulting table was joined to a GIS data layer of postal zone centroids.  Two summary variables (Strength of Faith, Index of Tobacco Use) and an indicator variable (3-4 Alcohol Drinks per Day) were mapped in isoplethic form.  These maps were then visually compared with the output from the raster model (four demographic inputs added together), to observe for evidence of shared spatial patterns.
QUANTITATIVE RESULTS
Seventy-one percent of the sample of church members had tried smoking; 26.4% tried smoking before the age of 13.  The mean age for smoking for the first time was 14.52 with SD = 6.63.  Fifty-four percent had smoked in the last 30 days.  For those who smoked on at least one day out of the past 30, the number of cigarettes smoked daily was relatively low, averaging 3.59 per day (SD = 6.98).  Over 46% reported having tried to quit smoking at least once during their lifetime.  For respondents who had tried alcohol (92.6% of the sample), the mean age at drinking their first alcoholic beverage was 16.46 (SD = 5.32).  Over 17% had tried alcohol by the age of 13.  Sixty percent of the sample had consumed alcohol within the last 30 days (M = 3.46, SD = 5.3).  Over half of this percentage (36.4%) reported that they had had three to four drinks per day on at least one occasion (M = 3.1; SD = 6.4) in the last 30 days.  Within the past 30 days, 16.9% of the sample had driven a vehicle when drinking alcohol (M = .99 times, SD = 3.04) and 25.2% had ridden in a vehicle driven by someone who had been drinking (M = 1.75 times, SD = 9.05).  Participants rated their general health on a 10-point scale (10 = perfect health), the mean was 7.92 (SD = 2.06).  
Factorial analysis of variance showed significant differences between income levels in health ratings, F(4,60) = 2.74, p = .05, η2 = .32, such that people with higher income perceived their health as better than those with lower levels of income.  There were significant interactions of income and race, F(1,60) = 4.58, p = .043, η2 = .166 (lowest income Whites perceived health poorest), and of gender and race, F(1,60) = 8.67, p = .007, η2 = .274 (Black women rated their health significantly lower than other gender-race groups).   
Table 1 presents Pearson correlations between demographic, health, and religion variables.  Not surprisingly, respondents who smoked were more likely to perceive themselves as less healthy than nonsmokers.  Higher income was associated with better general health.  Income was inversely related to smoking frequency.  As found in previous research, frequency of smoking was negatively correlated with strength of religious faith. 
Multivariate analysis of variance revealed a significant main effect of having had children on smoking, F(1,60) = 4.79, p = .039, η2 = .172; people who had had children were much more likely to smoke.  There was a significant interaction of gender and race [F(1,60) = 4.53, p = .044, η2 = .165). (See Figure 3, graphs of smoking index means). No significant effects of strength of religious faith were found for any of the smoking variables.

Table 1 – Pearson correlations between survey variables
	
	 
	General 

Health 

Rating
	Smoking

Index
	Days 

Three-Four Alcoholic 

Drinks/

Past 30
	Family/

Household Income 

Level
	Age
	Strength

Faith

Sum

	General 

Health 

Rating
	Pearson Correlation
	1
	-.196
	-.459(**)
	.252(**)
	-.056
	-.011

	 
	Sig. (2-tailed)
	 
	.073
	.000
	.010
	.557
	.909

	 
	N
	117
	84
	101
	104
	113
	114

	Smoking

Index
	Pearson Correlation
	-.196
	1
	.118
	-.229(*)
	 .227(*)
	.119

	 
	Sig. (2-tailed)
	.073
	 
	.276
	.040
	.034
	.264

	 
	N
	84
	91
	88
	81
	87
	90

	Days 

Three-Four 

Alcoholic 

Drinks/

Past 30
	Pearson Correlation
	-.459(**)
	.118
	1
	-.113
	-.159
	-.041

	 
	Sig. (2-tailed)
	.000
	.276
	 
	.267
	.105
	.668

	 
	N
	101
	88
	110
	98
	105
	109

	Family/

Household 

Income 

Level
	Pearson Correlation
	.252(**)
	-.229(*)
	-.113
	1
	.082
	-.303(**)

	 
	Sig. (2-tailed)
	.010
	.040
	.267
	 
	.397
	.001

	 
	N
	104
	81
	98
	111
	109
	108

	Age
	Pearson Correlation
	-.056
	.227(*)
	-.159
	.082
	1
	-.040

	 
	Sig. (2-tailed)
	.557
	.034
	.105
	.397
	 
	.664

	 
	N
	113
	87
	105
	109
	122
	119

	Strength

FaithSum
	Pearson Correlation
	-.011
	.119
	-.041
	-.303(**)
	-.040
	1

	 
	Sig. (2-tailed)
	.909
	.264
	.668
	.001
	.664
	 

	 
	N
	114
	90
	109
	108
	119
	124


Note. *p < .05, ** p < .01
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Figure 3 - graphs of smoking index means
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Differences between gender [F(1,91) = 7.43, p = .008, η2 = .112], religious faith [F(2,91) = 2.9, p = .06, η2 = .09], and income levels [F(4,91) = 2.63, p = .043, η2 = .151], in alcohol consumed monthly.  Figures 4 and 5 show that men consumed more alcohol than women, those with strongest faith were least likely to use alcohol, and men, especially those of moderate faith, at the 0-25,000 and 25,000-50,000 income levels were more likely to have had 3-4 drinks per day than men in the higher income levels.  
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 Figure 5 - alcohol use: gender by income
CARTOGRAPHIC RESULTS
Results of the raster overlay (addition of the four demographic inputs: Per Capita Income, Percent Urban, Percent Black, Percent Renter) reveal a spatial pattern of high Potential Socioeconomic Stress values principally along the wider vicinity of the Interstates 59 and 20 highway corridor (Figure 6).  If these factors play a role in the greater likelihood of higher levels of tobacco and alcohol use, spatial representations of results from the Considering Faith and Health survey could confirm this hypothesis if they share a similar pattern. 
This hypothesis received partial support on the basis of survey results as currently compiled, as represented in the following maps.  On the left, the Tobacco Use Index map displays a spatial pattern that appears moderately similar to the Potential Socioeconomic Stress map.  On the right, the 3-4 Drinks per Day map reveals a concentration of higher alcohol consumption near the center of the urban core, but is much more spatially limited than the pattern represented in the Potential Socioeconomic Stress map.
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Figure 7 – mapped Tobacco Use Index and 3-4 Drinks Per Day survey results
DISCUSSION

Results of this research were cartographically evaluated and statistically analyzed for associations in low, middle, and upper economic strata and concentrations of different ethnicities.  In addition to providing information relative to health decision-making processes, respondents to the survey instrument provided postal code information to enable cartographic rendering of the data for exploration and visual analysis of spatial patterns and trends.  Maps of selected results from this survey reveal a modest measure of correspondence among spatial patterns and trends when compared with a thematic map of combined demographic variables across the same region.
Thematic mapping of existing socioeconomic characteristics derived from United States Census Bureau tabulations provided the framework for comparison regarding potential roles such demographics may play in decision-making related to tobacco and alcohol use.  Relative standards of lower economic (as represented by Per Capita Income and Renter-Occupied Housing variables) and social (as represented by Percent Urban and Percent Black variables) status across U. S. metropolitan landscapes were combined via raster overlay to provide a spatial reference locating where such socioeconomic stresses are greater within the greater Birmingham, Alabama metropolis.  This demographic overlay map clearly indicates a core area of potential socioeconomic stress factors running southwest-to-northeast along the Interstates 59 and 20 limited-access highway corridor through the heart of Birmingham.  Mapping alcohol consumption of 3-4 drinks per day revealed a concentration of higher alcohol consumption near the center of the urban core, suggesting that use of alcohol may be related to socioeconomic stress.     
In Figure 8, the Strength of Faith map revealed a spatial pattern that appeared to indicate lower faith in areas that are socioeconomically stressed; however, while lower faith shows a trend toward association with greater use of alcohol, this conclusion does not agree with the highly significant negative correlation between income and strength of faith (see Table 1).  It is important that the small number of survey respondents be considered and likely indicates that any maps resulting from the current pilot sample should be considered preliminary and cannot be generalized to the Birmingham metro population without further data collection.  


As purely quantitative analysis, it can be stated that significant results have been derived from this study.  Compared to demographic variables, religious faith appeared to exercise relatively little influence over consuming 3-4 alcoholic drinks/day and no influence over tobacco use.  Demographic variables, such as income, gender and race, carry more of the variance in statistical analyses of both health-compromising behaviors in this sample of church members.  Assuming that religious faith is higher among church members than the population in general, it may be that strength of religious faith is a characteristic more evenly distributed across this sample than one combining church members and nonmembers; therefore, a measure of strength of religious faith is less likely to be distinguished as a powerful explanatory variable.   
As a pilot effort toward analyzing spatial dimensions extant among religious faith and health, it must be acknowledged that cartographic results are limited somewhat by the relatively small number of survey respondents in the current sample.  Future efforts to integrate spatial analysis into psychological studies of faith and health will benefit from upcoming expanded distribution of the survey instrument and increased numbers of responding participants.
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Figure � SEQ Figure \* ARABIC �4� - alcohol use: gender by race





Figure � SEQ Figure \* ARABIC �6� – demographics in combination





Figure � SEQ Figure \* ARABIC �8� - Strength of Faith








