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A considerable amount of research demonstrates that individually, both religious

involvement, particularly when measured by frequency of attendance at religious

services, and educational attainment are associated with desirable mortality and mental

health outcomes. Interestingly, until recently, research has not addressed how or if these

factors work in concert to influence mortality and mental health outcomes. This neglect

is curious, since both religious involvement and educational attainment individually

impact mortality and mental health in many similar ways, including fostering better

health behaviors and networks of social support. Despite the individual benefit of

religious involvement and educational attainment, recent evidence suggests that

individuals who are both highly educated and religiously involved experience higher

mortality risk than those who are either or neither. It has been hypothesized that high

levels of religious involvement may offset the health benefits of higher education by
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instilling a mistrust of science and reason, as well as a false sense that one’s health is

protected by a divine other, or by isolating one from outside sources of information and

ideas. The following dissertation relies on two large, nationally representative data

sources for the purpose of determining if the joint influence of religious involvement and

educational attainment impact mortality differently across age groups, when religion is

measured by belief, and for mental health. Findings presented herein suggest that

religious involvement and education work to negatively influence mortality risk in the

late adult ages, and religious belief has no impact on mortality risk. Also presented

herein is evidence to suggest that religion and education work in concert to benefit mental

health. Following the presentation and discussion of these findings, study limitations and

directions for future research are offered.
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CHAPTER 1: INTRODUCTION

1.1 BACKGROUND

In recent history, the industrialized world has experienced unprecedented

improvements in health and steep declines in mortality rates. This improvement is

largely the result of advances in medicine, public health measures, and the mass

dissemination of health-relevant information. These factors have contributed extensively

to reshaping the health and mortality risk profile in the developed world. More

specifically, the leading causes of death are now the result of chronic and degenerative

disease, and not of the infectious variety as in the past. This transformation has been

labeled “the epidemiologic transition,” a phrase coined by Omran (1971; 1982). As a

result, more people than ever before are living well into the late adult years.

This transition offers several challenges to social scientists. Among the most

important of these challenges is the continued elucidation of the social factors that can

foster improved health and increased longevity. Two such factors that have generated

considerable interest among Western health and mortality researchers are religion and

education. In regard to the former, though a host of post-Enlightenment scholars

portended the inevitable demise of religion in the wake of modern scientific discovery,

this has failed to occur. In fact, in the United States, religion1 persists as an important

factor in the lives of many individuals. Findings from a recent, nationally-representative

data source indicate that more than 65% of Americans believe in the existence of God

1 Throughout this text, the term “religion” refers primarily to Judeo-Christian religion. At times, measures
of religion used in the analyses measure Christian concepts of religion (e.g. Bible beliefs). This should be
taken into account when reading the theoretical development sections, as well as the results.
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“without any doubts” and approximately 30% believe that the Bible is the “actual word of

God, and is to be taken literally, word for word” (Davis, Smith and Marsden 2002). In

addition, roughly 24% of Americans report attending religious services at least once per

week, and 47% attend monthly (Davis, Smith and Mardsen 2002). As these data and

Figure 1 (below) suggest, religion remains a prominent and consistent force in the lives

of many in the U.S.

For at least a century, social scientists have reported robust protective health and

mortality benefits for those who embrace religion in their lives (see Hummer et al. 2004

for a review). Not only have religion’s salubrious effects been shown to exist for a host

of health-relevant outcomes, including all-cause mortality (Hummer et al. 1999; Ellison

FIGURE 1-1. Percent Never, Less Than Weekly, Weekly, and More Than Weekly Church Attenders: General
Social Survey, 1972-2002
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et al. 2000; Musick, House, and Williams 2004), suicide (Durkheim [1897] 1951;

Pescosolido and Georgianna 1989; Hilton, Fellingham, and Lyon 2002), and certain site-

specific cancer mortality (Oman et al. 2002), but also self-reported health (Musick 1996),

physical activity (Ott 1991), smoking (Koenig et al. 1998a), dietary practices (McIntosh

and Shifflett 1984), and others. The strength of this relationship is fortified by a wealth

of evidence suggesting that this relationship is present in numerous disparate populations,

including the elderly (Goldman, Korenman, and Weinstein 1995; Musick 1996; Oxman

et al. 1995; Oman and Reed 1998; Hill et al. 2005), certain racial minority groups

(Ellison et al. 2000), veterans (Koenig et al. 1998b) and others. Though these findings

are often the subject of intense criticism and debate (Sloan, Bagiella, and Powell 1999),

and some offer evidence to suggest that, under certain conditions, religion may not

always be positively linked with health (Krause and Wulff 2004), the general consensus

from research on this topic is that involvement in religion promotes desirable health

outcomes (Koenig, McCullough, and Larson 2001).

A similar relationship is noted throughout the literature for education as well.

Like religion, education is an influential force in the lives of many individuals, and

findings suggest that it has become even more prominent in recent decades. A report

published recently by Stoops (2004) notes that 27% of American adults over the age of

25 have earned at least a 4-year college degree, an unprecedented level. In regard to

health, there is a considerable amount of evidence to suggest that individuals with higher

levels of education enjoy more favorable health and mortality outcomes compared to
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their less educated counterparts (Comstock and Tonascia 1977; Guralnik et al. 1993; Elo

and Preston 1996; Lauderdale 2001; Mirowsky and Ross 2003a; Wong et al. 2004). This

relationship also appears to hold for numerous health-relevant outcomes, including

alcohol consumption (Mirowsky and Ross 2003a), smoking (Jacobsen and Thelle 1988),

exercise (Ross and Wu 1995; Mirowsky and Ross 2003a), physical

functioning/impairment (Ross and Wu 1995; Mirowsky and Ross 2003a), as well as

subjective life quality (Ross and Van Willigen 1997) and self-reported health (Idler and

Benyamini 1997).

Several similarities between religion and education can be noted. First, with few

exceptions, both religion and education are associated with better health and reduced

mortality risk. Second, the literature generally finds that “more is better” when

considering the effect of religion and education on health and mortality. In other words,

religion and education are related to health in a positive, graded fashion; as levels of

either religion or education increase, so too do the health benefits associated with each.

Though this relationship, under certain circumstances, may be less robust at the highest

levels of either2, higher levels of religion and education often result in progressively

better health and mortality outcomes.

Despite these similarities, almost no research examines the simultaneous

influence of religion and educational attainment on health-related outcomes. This neglect

is curious for several reasons. First, despite fairly stable patterns of religious

2 For an example pertaining to church attendance and mortality, see Hill, Angel, Ellison and Angel (2005).
For education and alcohol consumption, see Mirowsky and Ross (2003a:57-58)
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involvement (as demonstrated by Figure 1), religious attendance seems to be increasing

quite rapidly among those with the highest levels of education. The percentage of highly

educated individuals who never attend religious services has increased also, though to a

much lesser extent. This phenomenon is depicted in Figure 2.

FIGURE 1-2. Percent Never, More than Weekly, and Average Attendance for U.S. Adults with 4+
Years of College, by Year - General Social Survey, 1972-2002
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In addition, while numerous studies control for levels of education when studying

the relationship between religion and mortality outcomes (e.g. Hummer et al. 1999;

Ellison et al. 2000; Musick, House and Williams 2004), the direct examination of the

simultaneous influence of education and religion as they affect health and mortality

outcomes has been largely ignored. This is rather surprising, given the long tradition in

the social sciences of examining the interplay between religion and socio-economic
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achievement (Weber [1930] 1992). What research has been done has produced mixed

results. Several studies note the presence of an inverse relationship between high

religious involvement (and groups defined by such) and educational importance and

achievement, in part because those who have high levels of religious involvement often

view secular education as a threat to faith (Darnell and Shekat 1997; Sherkat and Darnell

1999). There is even evidence to suggest that conservative Protestants, known for their

high levels of religious commitment and unwavering beliefs, are more likely to eschew

the utility of modern science in solving modern social problems (Ellison and Musick

1995).

Other research notes that the relationship between religion and educational

attainment may be nuanced. For example, Burton, Johnson, and Tamney (1989) note a

“weak” negative relationship between Protestant fundamentalism and educational

achievement. More recently, Loury (2004) reports that individuals who attend church

during adolescence complete more total years of schooling than their non-attending

counterparts. In addition, Beyerlein (2004) suggests that there is considerable variation

in levels of educational attainment within conservative Protestant groups. In particular,

this study finds that evangelical Protestants are at least as likely to be college educated as

affiliates of other denominations, with the exception of Jews. On the other hand,

fundamentalists and Pentecostals are less likely to be college educated. In other words,

education and religion do not exist independently in the social world, though until

recently, research has largely assumed that they do.
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In fact, the examination of the interaction between religion and education as they

relate to health outcomes has been completely ignored until very recently. There is now

evidence to suggest that religious involvement impacts mortality risk in fundamentally

different ways, depending upon whether one completes at least 4 years of college or not

(Moulton 2006). More specifically, for those with 3 or fewer years of college,

individuals who never attend religious services suffer an increase in mortality risk during

a 10-plus year follow-up period, compared to those who attend religious service more

than once per week. For those with 4 or more years of college, never attenders enjoyed a

reduction in mortality risk compared to those with similar levels of education who attend

more than once per week. A graphical depiction of this interaction effect appears below

in Figure 1-3.
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FIGURE 1-3. Interaction Effects of Religious Involvement and College Attainment on Mortality Risk:
U.S. Adults, 1987-1997a,b

a Response category values appear in parentheses.
b Reference Category:Never Attend*3 or Less Years of College
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This recent finding opens several new and intriguing opportunities for extending

research in this area. This dissertation will address three of these topics. First, similar to

the treatment of education and religion in past studies of health, the influence of age has

yet to be addressed specifically as it relates to the interplay of these factors. Not only is

age the most important predictor of mortality in the developed world, there is evidence to

suggest that both education and religion may influence health and mortality differently

across the life course. Though the nature of this relationship remains the subject of

debate (see Ross and Wu 1996; House et al. 1994), the effects of education on health and

mortality are known to differ with age, and there is some evidence that religion is
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differentially associated with mortality by age as well (Ellison et al. 2000; Rogers et al.

2000; Musick et al. 2004; Hill et al. 2005). Focusing on the role of age in the

religion/education dynamic may help shed further light on the nature of this relationship

as it relates to mortality outcomes.

The second purpose of this dissertation is to investigate the import of other

manifestations of religiosity as they interact with educational attainment to influence

mortality. Many of the past studies examining the religion/mortality relationship have

utilized frequency of attendance at religious services as the sole measure of religiosity.

Though attendance has proven itself to be a robust predictor of health and mortality, it

cannot and does not capture all of the elements of “religiosity” per se. In an attempt to

address this void, I will analyze intra-wave mortality using the National Survey of

Families and Households (NSFH). This data source offers several measures of religious

involvement in addition to frequency of attendance. Included among these are two

survey items pertaining to beliefs regarding the Bible, as well as fundamentalism.

Third, I test for the presence of an interaction effect between religion and

educational attainment for mental health outcomes. Several studies note that higher

levels of religiosity, when measured in several different forms, can lead to fewer

depressive symptoms. These effects appear to be present in both adolescents (Regnerus

2003) as well as adults (Larson et al. 1992; Levin and Chatters 1998; Matthews et al.

1998). Findings also suggest similar desirable mental health outcomes for the highly-

educated as well (Mirowsky and Ross 2003b). Thus, this portion of the dissertation tests
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for the presence of an interaction between religious beliefs and attendance with education

as they predict mental health outcomes. More specifically, I use the National Survey of

Families and Households in order to test for the presence of a religion/education

interaction effect for intra-wave changes in the Center for Epidemiologic Study

Depression Inventory. This scale has produced reliable and valid results in numerous

past studies of mental health status.

1.2 POSSIBLE PATHWAYS BY WHICH RELIGION MAY INFLUENCE

HEALTH AND MORTALITY RISK

Discussions pertaining to the pathways by which religious involvement may

influence health and mortality outcomes are often informed by Emile Durkheim’s classic

Suicide (1951 [1897]) and the concepts of social integration and regulation. Recent

studies suggest that religious involvement may be related to the extent to which one

exposed to regulatory and integrative forces. In regard to the former, increased levels of

religious involvement represent a quantitative measure of exposure to proscriptive

messages. These messages may serve to enforce desirable health behaviors, including

proscriptions on the consumption of alcohol, illicit drugs, caffeine, and smoking (Koenig

et al. 1998a). Also, higher levels of religious involvement may curb risky sexual

behavior, thus reducing levels of STD morbidity and mortality. There is also evidence to

suggest that individuals who report higher levels of religious involvement may espouse

lifestyles that involve more physical activity (Ott 1991). In addition, religious institutions

often espouse pro-marital and pro-familial messages; extensive research demonstrates the
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health benefits and reduced mortality risk associated with marriage, largely due to social

control exerted by spouses (Shattuck et al. 1992; Umberson 1987; 1992; Waite and

Lehrer 2003). As a proxy for exposure to religious messages, increased levels of

religious involvement may simultaneously promote positive health behaviors and

discourage those deleterious to health.

Religious involvement may serve an integrative function as well. In addition to

facilitating marital integration, attendance at religious services may be related to the

extent to which one is involved in a religious community. Past studies suggest that

individuals who report high levels of religious involvement may enjoy larger friendship

networks that those who do not attend regularly (Jarvis and Northcott 1987). These

networks may influence health and mortality in several ways. For example, religiously-

integrated people are often able to call upon co-religionists for support in difficult times.

This support may come in the form of transportation, counseling, health care (Benjamins

and Brown 2004), and/or monetary support (Taylor and Chatters 1986; Ellison 1994).

Having social support resources can result in lower mortality risk (House et al. 1998;

Rogers 1996). Thus, religious involvement may succeed in reducing mortality risk by

promoting positive health behaviors, martial integration, and social integration.

Several summary points can be noted from this literature. First, with few

exceptions, empirical evidence on the religious involvement and mortality relationship

notes that this relationship is graded. The more involved one is in religion, the more

protection from mortality one enjoys. In particular, both the Hummer et al. (1999) and
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Ellison et al. (2000) studies report such findings, even with controls for numerous

health/mortality-relevant factors. The graded relationship between religious involvement

and mortality is also noted in a recent review article by Powell, Shahabi and Thoresen

(2003).

It is worth noting that the above findings and their interpretations are not without

their critics. Much of this criticism has been levied by Sloan and colleagues (Sloan,

Bagiella, and Powell 1999; Sloan et al. 2000; Sloan and Bagiella 2002). These authors

claim the religion/health/mortality literature suffers major methodological limitations.

Among the most problematic (and oft-noted) of these limitations is the failure to control

for adequate confounders (Sloan, Bagiella, and Powell 1999), particularly in terms of

functional health (Sloan and Bagiella 2002). Omitting controls for functional health

exacerbates the risk of selection effects – individuals who are religiously involved are

healthier because healthier individuals are able to be religiously involved. The sick,

infirm, and morbidly obese do not attend religious services regularly or at all because

they are physically unable to do so. Though some of the earlier work in religion and

mortality failed to account for this (e.g. Comstock and Partridge 1972), more recent

studies show a robust protective effect of religious involvement on mortality risk, even

with controls for functional impairment (Musick, House, and Williams 2004), or activity

limitations (Ellison et al. 2000; Hummer et al. 1999).
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1.3 EDUCATION AND HEALTH

In recent decades, a large body of research notes the benefits of educational

attainment for health and mortality outcomes. Ross and Wu (1995) suggest that

educational attainment influences health outcomes in three ways. First, educated

individuals are more likely to have steady, higher-paying jobs that enable those who have

them to offset financial crises in the event they arise. Research consistently notes the

protective mortality effects associated with higher incomes (Kitagawa and Hauser 1973;

Pappas et al. 1993). In addition, the jobs held by such individuals also tend to provide

insurance plans, and offer opportunities for creative expression and personal fulfillment.

Such jobs thus foster better physical and mental health by providing opportunities for

personal satisfaction and accomplishment, as well as the insurance and financial

resources necessary to offset the potential harmful effects of financial and health crises.

Second, education may nurture a sense of agency within individuals that can

result in better health. For example, Ross and Wu (1995) suggest that highly educated

individuals often possess better communication skills, as well as the ability to gather,

process, and synthesize information. Such skills often lead to well-informed conclusions

that lead to better health outcomes. Highly educated individuals may also have better

networks of social support, including marriages. The latter often results in reduced

likelihood of divorce (Mirowsky and Ross 2003a), a phenomenon known to lead to poor

health outcomes (Horwitz and White 1991). In addition, marriages can provide increased
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financial resources (Monden et al. 2003) and may foster better health habits (Umberson

1987).

Third, highly educated individuals may enjoy better health because they practice

better health behaviors. Research suggests that such individuals are less likely to smoke,

and if they do smoke, are more likely than their less-educated counterparts to quit (Ross

and Wu 1995; Jacobsen and Thelle 1988). This research also suggests that the highly

educated are more likely to exercise (Ross and Wu 1995), and more likely to use health

insurance plans (Ross and Wu 1995). Such behaviors contribute to improved health and

mortality outcomes.

Though much of the aforementioned literature notes a graded association between

education and health, there is reason to suspect that those with at least a 4-year college

degree may be particularly advantaged in regard to health and mortality, compared to

their less-educated counterparts. One of the key ways in which education often results in

better health is its ability to instill certain fundamental skills that can foster better health.

Included among these skills are better communication and analytical abilities, which

enable educated individuals to be more adept at solving life’s problems, and arriving at

health-related decisions that are well informed (Ross and Wu 1995). These skills should

be particularly developed for those with at least a 4-year college degree. Not only does a

4-year degree represent a considerable amount of time and effort dedicated to honing

these skills, but it also represents a certain degree (literally) of mastery in the cumulative

process of learning these skills. In comparison, individuals with lower levels of
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education are often forced to accept that “powerful others and unpredictable forces

control their lives and they cannot get ahead no matter how hard they try” (Ross and Wu

1995: 723). Thus, compared to those with less education, individuals with at least a 4-

year college degree should be more adept at applying these skills and should enjoy better

health and mortality outcomes as a result. There is evidence to suggest that this is the

case. Specifically, Elo and Preston (1996) report a significant mortality risk benefit for

those with 4 or more years of college, while those with some college did not differ in

mortality risk from those with only high school degrees. Therefore, individuals with at

least 4 years of college may especially differentiate themselves from their less educated

counterparts in regard to health and mortality risk.

As with religious involvement, it should be noted that educational attainment may

positively influence health because of selection processes inherent in educational

attainment. More specifically, educated individuals may be healthier because healthier

people are educated. Those who are institutionalized, the infirm, and the handicapped

may be less likely to be educated because they are physically unable to attend school. In

addition, survey data could be biased in regard to health because unhealthy individuals

may be less likely to participate in surveys (Ross and Wu 1996). Though some suggest

that poor health during adolescence does in fact hinder educational attainment

(Koivusilta, Arja, and Andres 2004), others suggest that selection effects do not explain

the relationship between education and trends in health in the late adult years (Beckett

2000).
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1.4 THE INTERSECTION OF RELIGION AND EDUCATIONAL ATTAINMENT

As noted above, there is a wealth of evidence to suggest that, individually, both

religious involvement and educational attainment have positive implications for health

and mortality risk. But how might these factors interact to influence health and/or

mortality risk? Though many studies that address the religious

involvement/health/mortality risk dynamic include controls for educational attainment

(e.g. Hummer et al. 1999; Ellison et al. 2000; Musick, House, and Williams 2004), no

study to date has examined how these factors may work in concert to influence mortality

risk.

This is not entirely surprising, given much of the previous literature on religion

and educational attainment. Numerous studies report an inverse relationship between

religion and educational attainment. Much of this research has focused upon conservative

Protestants, a broadly-defined group known for high levels of religious involvement

(Iannaccone, Olsen, and Stark 1995). By and large, these studies suggest that

conservative Protestant affiliation hinders educational attainment (Darnell and Sherkat

1997; Sherkat and Darnell 1999; Lehrer 1999; 2004). This may be due to the conflicting

perspectives espoused by each. More specifically, affiliates of these groups may eschew

higher levels of secular education because it undermines divine authority by denying the

importance of faith (Darnell and Sherkat 1997:307). Similarly, these individuals often

abnegate the utility of evolutionary theories and the scientific method (Sherkat and
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Darnell 1999), as well as science’s ability to solve modern social problems (Ellison and

Musick 1995).

Despite the considerable evidence that religiously-involved individuals may be

hindered in achieving high levels of educational attainment, this does not mean there is a

complete absence of individuals who are both religiously involved and highly educated.

Several factors may account for this. For one, religious involvement has been shown to

wax and wane over the life course (Stolzenberg, Blair-Loy, and Waite 1995). Individuals

may get married and have children upon completing their education, and may increase

their religious participation as a result (Thornton, Axinn, and Hill 1992). Even within

religious groups known for low levels of academic achievement (i.e. conservative

Protestants), there is considerable variation in levels of post-secondary educational

attainment (Beyerlein 2004). In a similar vein, Sherkat and Darnell (1999) note that male

conservative Protestant children who agree with the fundamentalist beliefs of their

parents are not hindered in post-secondary educational attainment. These authors also

note that conservative Protestant female children are not hindered in this regard at all. In

the few studies examining religious involvement specifically, results indicate that

frequency of religious service attendance is often positively associated with school

completion, though these studies focus primarily on adolescents and young adults (Evans

et al. 1992; Ribar 1994; Loury 2004). As these findings suggest, the religiously involved

are not always hindered in their educational attainment.
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How might individuals with both high levels of religious involvement and

education experience mortality risk? One might surmise that since both are strongly

linked to better health and lower mortality risk, individuals who are both highly educated

and religiously involved might enjoy an additive protective effect when it comes to health

and mortality risk. However, there are several possible reasons why both the regulatory

and integrative forces characteristic of religious involvement may not result in salubrious

outcomes when they interact with high levels of educational attainment. First, religion

may interfere with the comprehension of health-relevant information by instilling a sense

of distrust of science and reason because these factors deny the importance of faith

(Darnell and Sherkat 1997), or because the principles of higher education may lead one

astray from religious truth (Ellison and Musick 1995).

Second, religious involvement may instill a false sense that one’s health is

protected by a divine other. More specifically, when confronted with health crises, the

religiously involved may be inclined to respond by “deferring” the responsibility of

combating illness to a higher power or being (Spilka, Shaver, and Kirkpatrick 1985;

Ellison 1994; Pargament et al. 1988; Pargament 1997). Such actions counter the self-

determined, proactive health stances often associated with highly educated individuals.

Third, religious involvement may serve as a proxy for the presence of “strong

ties” to like-minded coreligionists, and these individuals may therefore be socially

isolated from outside sources of information and ideas (Granovetter 1983; McIntosh and

Shifflett 1984:159). As a result, the religiously-involved may have less exposure to
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preventative and curative methods that can facilitate positive health outcomes and/or

prevent poor health. In addition, there is evidence to suggest that those with weaker

religious ties are more likely to engage in positive health behaviors (Langlie 1977;

McIntosh and Shifflett 1984). Similarly, strong religious communities may demand large

amounts of time from attendees (Iannaccone 1994), thus limiting the time available to

engage in salubrious activities.

In light of the discussion above, there are three hypotheses that guide this

dissertation. They include:

Hypothesis #1: Individuals who are neither highly educated nor religiously

involved will experience a mortality risk and/or mental health disadvantage,

compared to individuals who are either highly educated or religiously

involved.

Hypothesis #2: Individuals who are either highly educated or religiously involved

will enjoy a mortality risk and/or mental health advantage, compared to those who

are neither religiously involved nor highly educated those individuals who are

both.

Hypothesis #3: Individuals who are both highly educated and religiously

involved will experience a mortality risk and/or mental health disadvantage,

compared to those who are either.
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When Religious Involvement and Educational Attainment Do Not Intersect

I have hypothesized that individuals who possess both the highest levels of

education and the highest levels of religious involvement may be at greater risk to

experience undesirable health and mortality outcomes, compared to those who are either

religiously involved or highly educated. The proposed rationale for this relationship is

that religious involvement and educational attainment are characteristic of different ways

of perceiving the surrounding world and social environment, and similarly, one’s ability

to determine the circumstances of life. Because these perspectives are so different, those

who possess both may have difficulty reconciling the existence of both perspectives in

their lives.

Figure 1-4. Hypothesized Mental Health and Mortality Outcomes of Higher Education and Religious Involvement

Educational Attainment

Low High

Low - +
Religious
Involvement

High + -
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It goes without saying, however, that health and mortality outcomes should differ

for those with dissimilar levels of religious involvement and educational attainment. As

noted extensively above, individually, these factors are linked with salubrious health and

mortality outcomes. If, as hypothesized above, religious involvement and educational

attainment in conjunction result in undesirable health and mortality outcomes, then it

stands to reason individuals with either high levels of religious involvement or education

will reap the well-documented benefits associated with each. Following this line of

reasoning, those without either high levels of education or religious involvement should

demonstrate higher levels of mortality risk and poorer health outcomes. In other words,

education and religious involvement only result in beneficial health/mortality outcomes

separately. Those who possess either high or low levels of both will be worse off than

individuals with high levels of one or the other.

The examination of the joint (and main) effects of religion and educational

attainment on health and mortality will shed much-needed light on the nature of this

interaction. The process of further understanding this dynamic may help further specify

exactly who reaps the health and mortality risk benefits associated with religion and

educational attainment, and the pathways that help to account for these influences.
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CHAPTER 2: THE INFLUENCE OF RELIGIOUS INVOLVEMENT AND

EDUCATION ON AGE-SPECIFIC U.S. ADULT MORTALITY

2.1 INTRODUCTION

Age is the most robust determinant of variation in mortality (Lutz, Goujon, and

Doblhammer-Reiter 1998). This is especially apropos since the onset of the

epidemiologic transition (Omran 1971; 1982). With many forecasting a continuing

increase in life expectancy3, the importance of understanding age as it pertains to

mortality dynamics increases simultaneously.

Social scientists interested in both education and religion note the importance of

age in the study of health and mortality outcomes. In regard to education, two specific

(though conflicting) trends are noted in its relationship to health and mortality. The first

notes that differentials between education levels in mortality and morbidity rates decline

with increasing age (Anatonovsky 1967; Beckett 2000; Elo and Preston 1996; House et

al. 1990; 1994; Kunst and Mackenbach 1994; Mustard et al. 1997). In an attempt to

understand this phenomenon, two explanations have been put forth, though both suggest

selection mechanisms are at the core of this convergence. One is referred to as the

“selective survivorship” hypothesis (Beckett 2000). In short, this premise states that

educational differences in health and mortality rates converge in the later adult years

because of the selection processes inherent in the relationship between education and

health. More specifically, educational differences in health and mortality become less

3 For an exception to this, see Olshansky et al. (2005)
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robust in the late adult years because the less resilient in lower educational strata are

more likely than the higher educated counterparts to have died prior to old age (Kitagawa

and Hauser 1973; Ross and Wu 1996; Mustard et al. 1997). The remaining individuals

from the low education (and income) group may therefore represent the healthiest

members of this group, thus reducing differences in health and mortality between the

high and low education groups. Some suggest that a parallel phenomenon is responsible

for the black/white crossover effects in mortality reported at the oldest adult ages

(Beckett 2000; Kestenbaum 1992).

Others suggest that health convergence in the late adult ages may be the result of

selection effects present in sampling techniques (Mustard et al. 1997; Ross and Wu

1996), since the majority of data used to generate empirical findings concerning the

relationship between health, socioeconomic status, and age are based upon samples of

non-institutionalized individuals. Because institutionalized individuals are, on average,

less healthy than their non-institutionalized counterparts, their absence from samples may

inflate the health characteristics of lower educational and income groups. However, a

recent study by Beckett (2000) suggests that sample selection effects are not capable of

explaining educational convergence in the late adult years.

House et al. (1990; 1994) suggest two related reasons to explain why low

education/income individuals suffer especially worse health and mortality outcomes

during the younger adult years. The first stems from increased exposure to health risk

factors, including poor dietary and health habits (e.g. smoking, high-fat diets, etc)
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(Jacobsen and Thelle 1988), greater amounts of acute and chronic stress (Kessler 1979;

Mirowsky and Ross 2003b), lower quality social relationships (House 1987), greater

exposure to job-related hazards, and a lower sense of personal control and efficacy (Ross

and Wu 1995). Second, according to House and colleagues (1990; 1994), exposure to

these factors may be most pronounced in the middle adult years because those 65 years

and older are more likely to have stopped engaging in harmful health behaviors (e.g.

quitting smoking), and are also less likely to still be in the work force, thus reducing the

risk of exposure to work-related hazards. In addition, nearly all older Americans are able

to receive government sponsored health care, and are eligible to collect a guaranteed

income provided by the national social security program. House et al. (1990; 1994)

suggest that these age-relevant factors may help understand the convergence in health

that occurs in the late adult years between the high and low educated individuals.

Other empirical findings note a steady increase in socioeconomic/health

disparities with age (Crimmins and Saito 2001; Dannefer 1987, 2003; Ross and Wu 1996;

Crystal and Shea 1990; Pampel and Rogers 2004). Known as the “cumulative

advantage” hypothesis, an increasing socioeconomic/health disparity with age is a

phenomenon long-noted in science (Merton 1968; Allison, Long, and Krauze 1982). In

brief, this perspective assumes that higher levels of socioeconomic status engender health

and mortality benefits that accrue progressively over time. This appears to be especially

applicable to education. Unlike other measures of socioeconomic status, such as income,

wealth and occupational status, levels of education can never be reduced to levels lower
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than in the present. In other words, the level of education that one possesses can only

increase or remain the same over time. The same is true for the health benefits it

engenders. As noted above, education fosters a sense of control that can manifest itself in

the form of proactive health lifestyles and behaviors. This ability to determine the course

of one’s life tends to be habit forming, meaning that those who experience the benefits of

determining their future will learn from these benefits, and these benefits can thus

continue to exert influence over the course of their lives. When confronted with life’s

inevitable tests, the highly educated are more likely to rely on instrumental forms of

coping, in which they take personal responsibility for overcoming obstacles (Mirowsky

and Ross 2003b). Because such means of coping do lead to positive health outcomes, the

people more likely to use them are also more likely to continue relying upon them

throughout the course of their lives. Thus, the health advantages associated with

education are numerous, consistent, and become increasingly influential over the life

course.

2.2 THE INFLUENCE OF RELIGION ON HEALTH AND MORTALITY

OUTCOMES BY AGE

The benefits of religious involvement for health related outcomes are well-

documented for a host of age-disparate populations. In an article recently published in

the Review of Religious Research, Regnerus (2003) documents a plethora of studies

examining such effects for adolescents. He notes that religiously-involved adolescents
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are less likely to partake in harmful health behaviors (e.g. smoking, drinking, drug use,

risky sexual practices, etc.), and report better physical and emotional health. Though

theories underscoring the links between religiosity and adolescent health outcomes

remain subject to debate, considerable evidence exists to suggest that adolescents who

embrace religion often enjoy health benefits that their non-religious counterparts do not.

Young adults have been the subject of a considerable amount of research related

to health practices and behaviors. This is not surprising, given that the major

determinants of mortality for individuals of this age are inextricably linked to health-

adverse lifestyles and behaviors. Specifically, two substantive areas have received the

lion’s share of work examining the relationship between religion and risk-adverse

behavior. The first is sexual behavior. By and large, Judeo-Christian principles dictate

that sexual relations must be confined exclusively to heterosexual married couples

(Cochran and Beeghley 1991). Though the rigidity of these proclamations certainly

varies by denomination, the underlying nature of the positions espoused by the majority

of western religions eschews sexual behavior that deviates from these norms. The sexual

attitudes and behaviors of young people should, at least in part, reflect the extent to which

they claim to embrace their religion.

The empirical research testing the relationship between religion and young adult

behavior demonstrates mixed results. On the one hand, some researchers document that

higher levels of religious involvement tends to increase the likelihood that a young adult

will refrain from premarital sexual relations. For example, Woodroof (1985) found that
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in a sample of students at eight Church of Christ colleges, those who attended services

often were more likely to be virgins. These findings are noteworthy because they

document the strength of religious involvement even among a sample defined by high

levels of religious involvement. These findings have been replicated by studies using

nationally-representative survey data as well. One such instance is provided by Beck,

Cole and Hammond (1991). Relying on data from the National Longitudinal Study of

Youth (NLSY), these authors found that female teenagers who claimed to be a Baptist or

an affiliate of an Institutionalized Sect were less likely to engage in premarital sex during

the follow-up into young adulthood, as were those who attended church regularly. With

the exception of the Baptist finding, these findings held for male teenagers as well. As

these studies overwhelmingly suggest, religious involvement, when measured in a

number of ways, is associated with a reduced likelihood of premarital sexual intercourse.

As such, religion, for some, can serve a protective role in the transmission of sexually

transmitted disease, thus limiting morbidity and mortality from such causes.

Despite these robust findings, there are several studies that suggest the ability of

religious involvement to curb premarital sexual behavior may be related to other

proximate factors. For example, peer networks (and the extent to which these peers

engage in sexual activity) have been found to operate in conjunction with church

attendance to determine the sexual practices of black adolescent females (Brown 1985).

This finding suggests that religious involvement may not play as critical of a role in

predicting sexual behavior for certain populations. Similarly, Clayton (1969) found that
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the sexual activity of young adults of both genders who claimed affiliation with

fraternities or sororities was not determined by religiosity, though it was for non-Greek

affiliates. This finding lends support to the notion that peer networks in the young adult

ages may trump religious involvement in determining sexual practices.

In a related vein, Herold and Goodwin (1981) report that levels of peer

involvement in premarital intercourse, along with dating commitment, supercedes

religiosity in predicting premarital intercourse for young Canadian females. Perhaps

most surprising are the findings reported by Mahoney (1980) that highly religious male

college students may be more likely to engage in oral sex before coitus. As oral sex is a

potential vehicle for STD transmission, engaging in it is merely another risk factor for

contracting a STD. And finally, in a recent study examining the influence of virginity

pledges on the sexual behavior of young adults, Bearman and Brückner (2001) found that

the extent to which pledgers abstained from intercourse was influenced by the content of

their peer networks. More specifically, if those who pledged were integrated in a social

environment comprised of other pledgers, promises to abstain from intercourse were

more effective. These authors also note that while those who took virginity pledges were

more likely to delay sexual debut, they were also less likely to use contraception at first

intercourse.

The second way in which religion may curb negative health behaviors in young

adults is by reducing the use of alcohol, tobacco, and illicit drugs. Studies such as that

conducted by Perkins (1987) attest to religion’s ability to minimize these potentially
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harmful health behaviors. Using data obtained from a sample of undergraduate college

students in New York State, this study found that Jewish students were at lower risk of

problem drinking, as were students not strongly attached to a particular faith. Similarly,

in a sample of Seventh-Day Adventist youth and young adults, Dudley, Mutch and Cruise

(1987) note that those study participants who engaged frequently in public and private

religious activities, as well as those who professed a strong commitment to Christ,

reported lower levels of drug, alcohol, and tobacco use, compared to their less committed

peers. These authors also note that little difference in drug usage exists between those

raised Adventist and those who later joined this denomination. And finally, Merrill,

Salazar, and Gardner (2001) note that in a sample of undergraduate students at Brigham

Young University (99.1% Mormon student body), the most common reason given for

abstention from drugs was that such behavior violates one’s personal religious beliefs and

moral codes. The authors also note that these beliefs supercede concerns with the law

and family influences.

These studies suggest that though some young adults who are involved in

religious communities engage in illicit drug and alcohol use, religious involvement is

associated with more healthy behaviors among young adults. However, two important

points should be recognized. First, for young adults, religious involvement is no

guarantee that individuals will abstain from drug and alcohol consumption. Even with

empirical findings generated by highly religious samples of young adults (e.g. Dudley,

Mutch and Cruise 1987; Merrill, Salazar, and Gardner 2001), drug and alcohol use
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remain prevalent, though not at the same levels as the general population. In addition, as

with sexual behavior, religious involvement may work in concert with other social factors

to influence drug and alcohol behavior. More specifically, religiosity may operate within

a family context to influence the consumption of intoxicating substances (Perkins 1987).

In summation, the relationship between religious involvement and the major determinants

of health and mortality risk for adolescents and young adults is not always uniformly

positive, but clearly leans that way. Additional research is needed in order to uncover the

additional pathways involved in determining the relationship between religious

involvement and mortality risk for young adults.

2.3 RELIGION AND HEALTH IN THE MIDDLE-ADULT AGES

Of the three age groups to be specified in the current study, the middle ages (45-

64) have received the least amount of empirical examination. This apparent lack of

interest is somewhat remarkable considering that it is within these ages that the

probability of death increases considerably. There are some notable exceptions to this

trend, however, which fall into two categories. The first is the examination of mortality

and health by religious affiliation, especially for groups defined by high levels of

religious involvement. For example, using data from the California Tumor Registry,

Zollinger, Phillips, and Kuzma (1984) found that Seventh-Day Adventist women enjoyed

better 5-year survival rates for breast cancer than their non-Adventist counterparts. The

authors suggest that Adventist women were diagnosed at earlier stages of their disease,
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and were more willing to opt for surgical treatment as a means of treatment. Similar

findings are reported for lung and stomach cancer, as well for other leukemias, for the

most committed Mormon men in Utah (Gardner and Lyon 1982a). These authors also

report lower lung cancer rates for the most devout Mormon women, though this effect did

not translate to cancers of the breast, stomach, or ovary (Gardner and Lyon 1982b).

Though the linkage between religious involvement and neoplasm mortality is less robust

in this latter study, by and large, the intersection between denomination and religious

involvement is shown to reduce mortality risk for adults in midlife.

The second way researchers suggest religious involvement influences mortality

and health for individuals in this age range is through the creation of social networks

engendered by religious involvement. For example, Dwyer, Clarke and Miller (1990)

find evidence to suggest in the most recent time period of their analysis (1976-1980),

Mormons, conservative and moderate Protestants, and Catholics had lower cancer

mortality than the non-affiliated, while Jews suffered from higher cancer mortality. The

authors suggest that these mortality benefits may result from structural properties

inherent in religion that serve to help determine individual health-relevant choices, as

well as the provision of a social context within which people make healthy decisions

regarding behavior (1990: 197). In addition, Berkman and Syme (1979), using a sample

of adults residing in Alameda, California, note that adults who enjoy more social

contacts, including those related to church, enjoy lower mortality risk than those who do

not have such contacts, though these risks are lowest in the exclusively middle adult age
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category (50-59). The findings related to religious involvement exists independently of

other forms of social involvement, including marriage, friends/relatives, and

formal/informal group associations.

As much of this literature suggests, there is evidence that individuals in the middle

adult ages can reduce mortality risk though involvement in religion. However, like the

literature examining younger adults, the benefits do not appear to be universal or

inevitable. The studies discussed above, for example, note differences by cause of death,

sex, and affiliation. In addition, a considerable portion of this research relies upon

samples that represent only a small portion of the U.S. population. The data source used

in the present study addresses this limitation by employing a nationally-representative

sample of U.S. adults.

2.4 THE OLDER AGES: 65+

In recent decades, the changing mortality regime in the United States has brought

growing scholarly attention to those in the oldest ages. Because most of the mortality in

the U.S. occurs in the oldest ages, and some portend continued increases in life

expectancy (Crimmins, Saito, and Ingegneri 1997), the eldest U.S. residents are the

subject of considerable research interest. Specifically, social scientists and other health

researchers are extremely interested in understanding the factors that account for

survivorship into the latter ages. Religion is one such social factor that is receiving

increased attention in this area of study.
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Several studies examining health and mortality outcomes within elderly

populations note the existence of beneficial effects of religion. For example, Zuckerman,

Kasl, and Ostfeld (1984) note that, among elderly poor residents of New Haven,

Connecticut, those respondents who reported higher scores on an index of religiousness

were less likely to die during a two-year follow-up phase. The authors operationalized

“religiousness” by combining frequency of attendance, self-reported religiousness, and

the extent to which religion was a source of strength for the respondent into an index.

These authors suggest that the benefits of religion may stem from the social contexts

associated with frequent church attendance, while simultaneously downplaying the role

of religion in determining beneficial health behavior. In a later study, Oxman et al.

(1995) find that, among older adults who recently underwent elective cardiac surgery,

those who received spiritual strength and comfort from religion were less likely to die

following surgery. These authors suggest that though the exact pathways by which

religion may influence mortality are unclear, there is evidence to suggest that the

psychosocial elements of religion may work in conjunction with social factors to

influence mortality.

Other studies suggest the benefits of religion for mortality risk for the elderly may

be a function of the social networks associated with religious involvement. Glass et al.

(1999) note that in a random sample of older residents of New Haven, Connecticut, those

who enjoyed higher levels of social involvement (including church attendance) were less

likely to die during the 13 year follow-up. These authors reason that social activities may
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confer psychosocial benefits that may result in lower mortality risk. And finally,

Goldman, Korenman, and Weinstein (1995) found that among a sample of respondents

aged 70 and older, those who never attended church had higher odds of death, net of the

effects of a host of socio-demographic and health factors, as well as marital status. These

findings were robust for both males and females, and were present with control for other

forms of social support, including the availability of support and frequency of contact

with children.

Taken in summation, much of the literature examining the influence of religious

involvement on mortality risk for the oldest adults suggests that the former is beneficial

for the latter. Though there is evidence that this relationship may not always be present

(Koenig et al. 1998b), those with higher levels of religious involvement often have lower

death rates. Though the pathways responsible for this relationship are unclear, several of

those responsible for uncovering this relationship suggest that it stems from the

psychosocial aspects that result from religious involvement. To couch these findings in a

Durkheimian context, these studies tend to lend support for the integrative aspects of

religious involvement rather than regulatory. More specifically, religious involvement

provides both social support and spiritual comfort for those in the latter ages, while the

association between religion and health behavior appears to have little influence on

mortality risk.
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2.5 THE INTERSECTION OF RELIGION, EDUCATION, AND AGE

Though most of the studies that examine the influence of religion on health-

related outcomes include statistical controls for education, virtually no attention has been

given to the nature of this relationship over the life course. This is particularly curious

for several reasons. One, as noted in the introductory portion of this manuscript, the

portion of Americans obtaining at least a 4-year college degree has increased

substantially in recent decades. As a result of this phenomenon, the potential for a

divergent trend in the health and mortality rates between those with and without high

levels of education is ever present. In addition, the influence of religion in the U.S. has

remained robust. Some social scientists even note that conservative, strict religious

organizations are rapidly growing (Iannaccone 1994; Iannaccone, Olsen, and Stark 1995).

As a result of the recent changes in both education and religion, incorporating the study

of age into this relationship can potentially facilitate the role in which life course stage

influences the relationship between religion, education, and mortality.

2.6 DATA AND ANALYTIC PROCEDURES

This study relies upon data provided by the 1987 National Health Interview

Survey – Cancer Risk Factor Supplement (NHIS-CRF) linked to the National Death

Index (NCHS 1997). The original survey was administered to 22,080 non-

institutionalized adult residents of the United States. The NHIS-CRF includes a wide

range of sociodemographic measures, including several measures of social networks and

involvement, health activities and behaviors, as well as measures of self-rated health and
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religious involvement. Because the original survey is linked to the National Death Index

(NDI) through 1997, I am able to model the risk of death though December 1997, when

follow-up ended. The choice of mortality risk as the outcome measure is preferable over

other health outcomes because it serves not only to reduce measurement error, but also

the possibility of reciprocal causation (Musick et al. 2000). In addition, this analytic

strategy has produced robust effects pertaining to religious involvement in past studies

(Hummer et al. 1999; Ellison et al. 2000; Musick, House, and Williams 2004).

The analyses are based on a series of Cox (1972) proportional hazard models,

stratified by age (22-44, 45-64, and 65 and older). The Cox model is a semi-parametric

model in which the hazard function of the survival time is denoted by:

h(t|x) = h0(t)exp(β'x(t))

where h0(t) is an unspecified baseline hazard function, x(t) is a vector of covariate values,

which in this regard are not time dependent (since all covariates are measured with one

survey administered in 1987), and β' is a vector of unknown regression coefficients. The

unit of time that hazard function is dependent upon is months, spanning the 10-plus years

between the survey month in 1987 and December of 1997, when censoring occurs. As is

necessary when using NHIS data, all analyses are weighted and conducted using

SUDAAN Version 9.0.1, in order to ensure that standard errors are robust.

2.7 INCLUDED COVARIATES

Religious Involvement – I employ the only such measure included in the NHIS-

CRS – frequency of attendance at religious services. Respondents were asked: “In the last
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year, how many times did you attend religious services?” A four category variable is

created from these responses: 0=”Never”, 1=”Less Than Weekly” (1-48 times),

2=”Weekly” (49-52 times), and 3=”More than Weekly” (53+ times).

Educational Attainment/Sociodemographics – Also included in the analyses are

four dummy variables for educational attainment (≤11 years, 12 years, 1-3 years of

college, 4+ years of college), as well as controls for respondent’s age (range 18-99+),

coded continuously, and sex (male = 1). In addition, a dummy variable for African-

American (“Black” = 1) is included, in reference to respondents of all other races.

Religion/Education Interaction Terms - In order to test for the conditional effects

of religious involvement and educational attainment on mortality, I include four

multiplicative interaction terms using the four educational attainment dummy variables

and religious involvement; “12 Years * Religious Involvement” is the omitted term.

Income Equivalence - The measure used for income is borrowed from Van de

Gaad and Smolensky (1982). This measure, which accounts for both family size and

family income, is derived from dividing total family income by the size of the family

raised to an equivalence elasticity of .38 (Van de Gaad and Smolensky 1982; Hummer et

al. 1999). This measure is designed to capture family size-dependent consumption.

Marital Integration – With the numerous studies demonstrating the health and

mortality benefits enjoyed by married individuals (Umberson 1987; 1992; Waite 1995;

Waite and Lehrer 2003), as well as the quality of support often provided by marital
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unions (Pearlin et al. 1981), I include a dummy measure for those respondents who were

married at the time of interview.

Absent Social Integration – In order to highlight the effects of religious

involvement on mortality risk, three other measures of social integration are included. For

the purposes of simplicity and clarity, I have recoded the original responses into

dichotomous measures denoting the effects of having no friends to call upon (=1), no

social events attended in the last year (=1), and no family members available to call upon

for help (=1).

Health Behaviors – Two health behaviors germane to mortality risk are included.

The first is alcohol consumption. Specifically, I control for those who consume 4 or more

drinks when they drink. Also included is a measure of “light” drinking, defined as fewer

than 4 drinks when drinking, as well as a control for those who never consume alcoholic

beverages (reference). A four category measure of smoking is also included. Response

categories range from those who never smoke (=1) to current heavy smokers (20+

cigarettes per day = 4).

Health – Four health variables are included as well. Their inclusion in the

analyses addresses the suggestion that selection effects may be responsible for the

positive health and mortality benefits associated with religious involvement (Sloan,

Bagiella, and Powell 1999) and educational attainment (Ross and Wu 1996). The first is a

measure of activity limitations. Respondents were asked if they were limited in their

ability to perform any activities. Those respondents who reported that they were unable to
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perform any major activity are coded “4”, while those “limited in kind/amount of major

activity (= 3), and respondents who are “limited in other activities” (= 2). Those who

reported no limitations and “unknowns” are coded “1”3. Also included among the

indicators of health is a measure of self-reported health – a well-known predictor of

mortality (Mossy and Shapiro 1982; Idler and Benyamini 1997). Responses to this

question range from 1 (= ”poor”) to 5 (= ”excellent”). In addition, two dummy measures

for the top and bottom deciles of sex-specific body mass index are included, as well as a

dummy measure for those who spent 31 or more days in bed in the last year. Descriptive

statistics for censored and deceased respondents (by age group) are presented in Tables -

2-1 and 2-22.
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TABLE 2-1. Weighted Descriptive Statistics for U.S. Adult Survivors, National Health

Interview Survey - Cancer Risk Factor Supplement: 1987-1997

Age Range 22-44 45-64 65+
(n = 10,059) (n = 4,253) (n = 2,082)

Covariate Mean Range Mean Range Mean Range

Religious Involvement 1.06 0-3 1.26 0-3 1.34 0-3

Educational Attainment
≤11 Years 0.13 0-1 0.24 0-1 0.41 0-1
12 Years (ref) 0.40 0-1 0.42 0-1 0.34 0-1
1-3 Years of College 0.23 0-1 0.16 0-1 0.14 0-1
4+ Years of College 0.24 0-1 0.18 0-1 0.11 0-1

Sociodemographics
Age 32.24 22-44 53.88 45-64 71.49 65-97
Sex

Male 0.49 0-1 0.46 0-1 0.37 0-1
Female (ref) 0.51 0-1 0.54 0-1 0.63 0-1

Race
Black 0.11 0-1 0.09 0-1 0.08 0-1
Non-Black (ref) 0.89 0-1 0.91 0-1 0.92 0-1

Mean Income Equivalence 1.94 .25-4.25 2.17 .25-4.25 1.54 .25-4.25

Currently Married 0.69 0-1 0.79 0-1 0.62 0-1

Absent Social Integration
No Friends 0.10 0-1 0.16 0-1 0.26 0-1
No Family 0.08 0-1 0.12 0-1 0.10 0-1
No Social Activities 0.33 0-1 0.38 0-1 0.42 0-1

Health Behaviors
Smoking 2.02 1-4 2.06 1-4 1.65 1-4
Alcohol

<4 Drinks When Drinking 0.60 0-1 0.58 0-1 0.51 0-1
>4 Drinks When Drinking 0.19 0-1 0.09 0-1 0.02 0-1
Never 0.21 0-1 0.33 0-1 0.47 0-1

Health
Sex-Specific Body Mass Index

Top 10% 0.09 0-1 0.13 0-1 0.10 0-1
Bottom 10% 0.11 0-1 0.05 0-1 0.06 0-1
Middle 80% (ref) 0.80 0-1 0.82 0-1 0.84 0-1

Activity Limitations 1.16 1-4 1.4 1-4 1.55 1-4
Self-Reported Health 4.11 1-5 3.68 1-5 3.36 1-5
Bed Days (31+ in last year) 0.02 0-1 0.03 0-1 0.03 0-1
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TABLE 2-2. Weighted Descriptive Statistics for Deceased U.S. Adults, National Health

Interview Survey - Cancer Risk Supplement: 1987-1997

Age Range 22-44 45-64 65+
(n = 195) (n = 593) (n = 1,682)

Covariate Mean Range Mean Range Mean Range

Religious Involvement 1.02 0-3 0.99 0-3 1.11 0-3

Educational Attainment
≤11 Years 0.26 0-1 0.37 0-1 0.50 0-1
12 Years (ref) 0.36 0-1 0.41 0-1 0.29 0-1
1-3 Years of College 0.23 0-1 0.10 0-1 0.09 0-1
4+ Years of College 0.15 0-1 0.12 0-1 0.11 0-1

Sociodemographics
Age 34.83 22-44 56.42 45-64 75.60 65-106
Sex

Male 0.63 0-1 0.57 0-1 0.49 0-1
Female (ref) 0.47 0-1 0.43 0-1 0.51 0-1

Race
Black 0.25 0-1 0.16 0-1 0.09 0-1
Non-Black (ref) 0.75 0-1 0.84 0-1 0.91 0-1

Mean Income Equivalence 1.74 .25-4.25 1.73 .25-4.25 1.35 .25-4.25

Currently Married 0.57 0-1 0.71 0-1 0.53 0-1

Absent Social Integration
No Friends 0.11 0-1 0.20 0-1 0.30 0-1
No Family 0.13 0-1 0.13 0-1 0.13 0-1
No Social Activities 0.37 0-1 0.50 0-1 0.54 0-1

Health Behaviors
Smoking 2.39 1-4 2.45 1-4 1.79 1-4
Alcohol

<4 Drinks When Drinking 0.52 0-1 0.51 0-1 0.44 0-1
>4 Drinks When Drinking 0.24 0-1 0.09 0-1 0.03 0-1
Never 0.24 0-1 0.40 0-1 0.53 0-1

Health
Sex-Specific Body Mass Index

Top 10% 0.17 0-1 0.18 0-1 0.10 0-1
Bottom 10% 0.11 0-1 0.09 0-1 0.13 0-1
Middle 80% (ref) 0.72 0-1 0.73 0-1 0.77 0-1

Activity Limitations 1.62 1-4 2.07 1-4 1.82 1-4
Self-Reported Health 3.64 1-5 2.93 1-5 2.91 1-5
Bed Days (31+ in last year) 0.06 0-1 0.10 0-1 0.07 0-1
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2.8 RESULTS

Results generated by the age-stratified Cox proportional hazard procedure are

presented in Table 2-3. Model 1 introduces controls for religious involvement,

educational attainment, and socio-demographics. Several noteworthy findings pertaining

to the main effects of religious involvement and educational attainment are evident.

First, in regard to educational attainment, low levels of education exacerbate mortality

risk for young adults (hazard ratio = 2.01, p<.01). For both middle age and older adults,

having 1-3 years of college reduces mortality risk, compared to individuals with 12 years

of completed schooling. The highest levels of education exert the strongest protective

effect in the middle adult ages (hazard ratio = .65, p<.01).

The effects of religious involvement on mortality risk are noteworthy as well. In

particular, religious involvement reduces mortality risk only in the middle and late adult

ages (hazard ratio = .78, p<.001 and hazard ratio = .86, p<.001 respectively). According

to the results presented in Model 1, young adults do not reap any mortality risk benefit

from being religiously involved.

Model 2 includes the aforementioned covariates, as well as three multiplicative

interaction terms, testing the joint effects of religious involvement and educational

attainment on mortality risk. Interestingly, when considered for older aged adults, only

the highest level of educational attainment interacts with religious involvement to

exacerbate mortality risk. The joint effects of religious involvement and 4 or more years

of college significantly increases mortality risk for individuals in the 65 and older age
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group (1.30, p<.01). For young and middle aged adults, religious involvement and

educational attainment do not interact to influence mortality risk.
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TABLE 2-3. Discrete Time Proportional Hazard Model Estimates: National Health Interview Survey

- Cancer Risk Supplement: 1987-1997a

Model 1 Model 2 Model 3
22-44 45-64 65+ 22-44 45-64 65+ 22-44 45-64 65+

Religious Involvement 0.98 0.78*** 0.86*** 0.95 0.69*** 0.83*** 0.95 0.70*** 0.83***
(0 = Never; 3 = More than Weekly)

Educational Attainment
≤11 Years 2.01** 1.19 1.10 1.68 0.97 1.06 1.59 0.84 1.00

12 Years (ref) - - - - - - - - -
 1-3 Years of College 1.13 0.70* 0.81* 1.23 0.65 0.81 1.28 0.72 0.83

4+ Years of College 0.67 0.65* 0.97 0.72 0.47** 0.71* 0.80 0.60* 0.78

Sociodemographics
Age 1.07*** 1.07*** 1.08*** 1.07*** 1.07*** 1.08*** 1.07*** 1.07*** 1.08***
Sex

Male 1.84*** 1.55*** 1.61*** 1.84*** 1.56*** 1.62*** 1.86*** 1.65*** 1.65***
Female (ref) - - - - - - - - -

 Race
Black 2.40*** 1.89*** 1.18* 2.38*** 1.87*** 1.17 2.30*** 1.65** 1.12
Non-Black (ref) - - - - - - - - -

Religious Involvement/Education
Interaction Terms

Religious Involvement*≤11 Years 1.21 1.23 1.03 1.21 1.24 1.04
Religious Involvement*1-3 Years College 0.93 1.08 1.00 0.92 1.07 1.00
Religious Involvement*4+ Years College 0.94 1.34 1.30** 0.93 1.30 1.30**

Mean Income Equivalence 0.91 0.78*** 0.89**
Currently Married
Absent Social Integration

No Friends
No Family
No Social Activities

Health Behaviors
Smoking
Alcohol

<4 Drinks When Drinking
>4 Drinks When Drinking
Never

Health
Sex-Specific BMI

Top 10%
Bottom 10%
Middle 80% (ref)

Activity Limitations
Self-Reported Health
Bed Days (31+ in last year)

-2 * Log Likelihood Ratio 105.77 222.82 569.97 107.88 229.39 579.50 109.48 260.79 593.57
Degrees of Freedom 7 7 7 10 10 10 11 11 11
N (Censored) 10059 4253 2082 10059 4253 2070 10059 4253 2070
N (Deceased) 195 593 1682 195 593 1682 195 593 1682

*p < .05; **p < .01; ***p < .001
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TABLE 2-3 (cont). Discrete Time Proportional Hazard Model Estimates: National Health Interview Survey
- Cancer Risk Supplement: 1987-1997a

Model 4 Model 5 Model 6
22-44 45-64 65+ 22-44 45-64 65+ 22-44 45-64 65+

Religious Involvement 0.99 0.70*** 0.83*** 1.00 0.72** 0.85** 1.06 0.77* 0.90

Educational Attainment
≤11 Years 1.59 0.84 1.00 1.57 0.83 0.99 1.42 0.75 0.97
12 Years (ref) - - - - - - - - -

 1-3 Years of College 1.20 0.72 0.84 1.20 0.73 0.84 1.27 0.73 0.87
4+ Years of College 0.74 0.59* 0.78 0.74 0.60* 0.78 0.90 0.66 0.77

Sociodemographics
Age 1.08*** 1.07*** 1.08*** 1.08*** 1.07*** 1.07*** 1.06*** 1.06*** 1.08***
Sex

Male 1.93*** 1.70*** 1.76*** 1.95*** 1.72*** 1.76*** 1.82** 1.61*** 1.73***
Female (ref) - - - - - - - - -

 Race
Black 2.01*** 1.61** 1.11 2.07*** 1.62** 1.11 2.03*** 1.45* 1.01
Non-Black (ref) - - - - - - - - -

Religious Involvement/Education
Interaction Terms
Religious Involvement*≤11 Years 1.20 1.23 1.03 1.21 1.23 1.03 1.20 1.18 1.02
Religious Involvement*1-3 Years College 0.93 1.07 0.99 0.93 1.07 1.00 0.90 1.07 0.96
Religious Involvement*4+ Years College 0.93 1.23 1.29** 0.94 1.29 1.29** 0.88 1.28 1.28**

Mean Income Equivalence 0.94 0.79*** 0.90** 0.93 0.79*** 0.91** 1.05 0.92 0.98

Currently Married 0.52*** 0.84 0.84** 0.53*** 0.85 0.85* 0.58** 0.90 0.84**
Absent Social Integration

No Friends 0.67 0.92 0.95 0.60 0.90 0.93
No Family 1.40 0.94 1.03 1.28 0.91 1.02
No Social Activities 1.07 1.14 1.21** 1.03 1.00 1.09

Health Behaviors
Smoking 1.13 1.20*** 1.18***
Alcohol

<4 Drinks When Drinking 0.97 0.91 0.92
>4 Drinks When Drinking 1.09 0.71 1.12
Never (ref) - - -

Health
Sex-Specific BMI

Top 10% 1.43 1.20 1.12
Bottom 10% 1.12 1.48* 1.48***
Middle 80% (ref) - - -

 Activity Limitations 1.56*** 1.25*** 1.11**
Self-Reported Health 0.91 0.80*** 0.82***
Bed Days (31+ in last year) 1.07 1.10 1.15

-2 * Log Likelihood Ratio 127.40 263.79 602.28 131.75 266.60 614.32 186.60 434.76 827.41
Degrees of Freedom 12 12 12 15 15 15 23 23 23
N (Censored) 10059 4253 2082 10059 4253 2082 10059 4253 2082
N (Deceased) 195 592 1682 195 592 1682 195 592 1682
*p < .05; **p < .01; ***p < .001
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In certain cases, the inclusion of these interaction terms alters the main effect of

the included education covariates. Though religious involvement remains protective for

middle and older aged adults (and not young adults), the highest levels of educational

attainment are significant and protective for these age groups as well. In particular, in the

middle adult ages, those with 4 or more years of college enjoy a 53% reduction in

mortality risk (hazard ratio = .47, p<.01), compared to respondents in the same age group

with 12 years of education. Similarly, individuals in the older adult age group with 4 or

more years of college enjoy a 29% reduction in mortality risk (hazard ratio = .71, p<.05).

Possessing 11 or less years of education no longer increases mortality risk for young

adults, and 1-3 years of college is no longer beneficial for middle and older aged adults.

Model 3 tests concurrently the main and interaction effects of religious

involvement and educational attainment, along with controls for socio-demographic

factors and income equivalence. Though income equivalence is significantly protective

in the middle and older ages, it does little to alter either the main or interaction effects of

religious involvement or educational attainment. As in Model 2, the interaction of

religious involvement and 4 or more years of college exerts an identical effect for those

65 and older (hazard ratio = 1.30, p<.01).

In Model 4, a dummy indicator for being married at time of interview is

introduced. Similar to the inclusion of income equivalence in Model 3, currently married

does little to influence either the main or interaction effects of religious involvement and

educational attainment. More specifically, in Model 4, religious involvement remains
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protective for middle aged and older adults, though 4 or more years of college reduces

mortality risk only for individuals in middle age (hazard ratio = .59, p<.05). The highest

levels of education interact with religious involvement to increase mortality risk for

adults in the oldest ages (hazard ratio = 1.29, p<.01).

Model 5 includes the aforementioned covariates, as well as three dummy

indicators for absent social integration: no friends, no family, and no social activities.

With the exception of an exacerbating mortality risk effect among older aged adults who

do not engage in social activities (hazard ratio = 1.21, p<.01), these controls do not

influence mortality risk in a significant way. Nor do they considerably alter the main and

interaction effects of educational attainment and religious involvement. More

specifically, religious involvement remains protective for middle and older aged adults,

while middle aged individuals with 4 or more years of college enjoy a mortality risk

advantage (hazard ratio = .60, p<.05). The interaction between religious involvement and

high levels of education continues to be associated with higher mortality risk for oldest

aged adults (hazard ratio = 1.29, p<.05).

In the sixth and final model, several controls for heath and health behaviors are

introduced. Several of these controls influence mortality risk. Smoking increases

mortality risk in both the middle and late adult years, as does low body mass index and

self-reported health. Individuals who report having activity limitations suffer a large and

significant mortality risk at every age group.
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Several notable changes in the focal variables occur in Model 6. First, with the

inclusion of controls for health and health behaviors, religious involvement no longer

protects against mortality risk for those 65 years and older. In addition, having 4 or more

years of college no longer reduces mortality risk for middle aged adults. The joint effect

of religious involvement and educational attainment continues to exacerbate mortality

risk for those in the oldest age group with 4 or more years of college (hazard ratio = 1.28,

p<.01).

To further highlight the combined effect of 4 or more years of college and

religious involvement, I performed three additional proportional hazard analyses.

Specifically, I divided the sample by age group (22-44, 45-64, and 65+), and included a

dummy measure of 4 or more years of college, and a 4-category measure of religious

involvement. I then solved for each of the 8 possible higher education/religious

involvement combinations. These results are presented graphically in Figures 2-1

through 2-3 below.

The graphical depiction of the relationship between educational attainment and

religious involvement, and the importance of age in this relationship, is evident in these

figures4. For middle and older aged adults, these factors influence mortality risk in

similar ways: for individuals with less than 4 years of college, mortality risk decreases

with higher levels of religious involvement. Those with 4 or more years of college, at

4 Size and level of significance for Religious Involvement, 4+ Years of College, and Religious
Involvement*4+ Years of College respectively, by age group:

22-44: 0.09 (n.s.), -0.17 (n.s.), -0.16 (n.s.)
45-64: -0.18 (p<.01), -0.25 (n.s.), 0.17 (n.s.)

65+: -0.09 (p<.01), -0.21 (n.s.), 0.24 (p<.01)
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best show little difference in mortality risk (in the middle adult ages), though for oldest

adults, this mortality risk increases monotonically with religious involvement. The effect

noted in Figure 1-3 appears to driven largely by mortality in the oldest ages, where the

greatest number of deaths occur.

In the young adult years, this relationship is completely different: mortality risk

increases steadily with increasing levels of religious involvement for those with lower

levels of education, while mortality risk declines slightly with higher levels religious

involvement for the highly educated. It should be noted that the main effects of religious

involvement or higher levels of education, nor their interaction effect are significant.

Given this lack of significance, and the small number of deaths in this age category, this

finding should be interpreted with caution.
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Figure 2-1. Religious Involvement, 4+ Years of College, and Mortality Risk: U.S. Adults, Ages
22-44
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Figure 2-2. Religious Involvement, 4+ Years of College, and Mortality Risk: U.S. Adults, Ages
45-64
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Figure 2-3. Religious Involement, 4+ Years of College, and Mortality Risk: U.S. Adults, Ages 65+
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2.9 DISCUSSION AND CONCLUSION

As discussed in Chapter 1, this dissertation seeks to test three hypotheses

concerning the interaction of educational attainment and religious involvement on

mortality risk. This particular chapter examines this relationship specifically by age

group. The first hypothesis states that individuals who are neither highly educated nor

religiously involved will experience a mortality risk disadvantage. It is surmised that

without the benefit of the regulating and/or integrative forces often synonymous with

religious involvement, or the positive psychosocial/lifestyle attributes associated with

high levels of educational attainment, individuals with neither are presumed to experience

higher mortality risk. Findings presented in Table 2-3 do not appear to support this
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notion. Across all age groups in all models, the interaction of low levels of educational

attainment and religious involvement does not influence mortality risk. Regardless of

type of covariate tested in conjunction with these factors, the interaction of low level of

educational attainment does not influence mortality risk in any significant way. A

modified graphical depiction of this relationship for oldest adults presented in Figure 2-3

does show that those with both low levels of education and religious involvement have

lower mortality risk that individuals with both high levels of educational attainment and

religious involvement, 4 or more years of college is not statistically significant.

Hypothesis #2 states that individuals who are either highly educated or religiously

involved will enjoy a mortality risk advantage. Table 2-3 provides modest evidence in

support of this notion, particularly for middle aged adults. In Models 1 through 5, the

main effects of both 4 or more years of college and religious involvement are significant

and protective against morality risk in the middle adult ages. When health and health

behaviors are tested in Model 6, the 4 or more years of college category is no linger

significant, though religious continues to protect against mortality risk. A similar

relationship for oldest adults is noted in Models 1 through 3 for those 65 and older,

though the mortality risk benefits of higher education are apparently explained by higher

levels of income. The benefit of religious involvement in these ages is explained by

health and health behaviors tested in Model 6. With the exception of religious

involvement in the middle adult ages, the covariates tested in Table 2-3 shed light on the

relationship between educational attainment and religious involvement. Also worth



53

noting is the almost complete absence of either factor affecting mortality for young

adults. Clearly, there age is an important factor in determining whether low levels of

religious involvement or educational attainment benefit mortality risk, as proposed in

Hypothesis #2.

The third and final hypothesis asserts that individuals who are both highly

educated and religiously involved will experience a mortality risk disadvantage. It is

perhaps in testing this hypothesis in which the role of age is most germane. More

specifically, depending upon whether one is in the oldest adult years or not determines

the presence or absence of support for Hypothesis #3. An examination of the younger

and middle aged adults provides evidence that contradicts Hypothesis #3. More

specifically, across Models 2 through 6, at no point is the interaction term associated with

“Religious Involvement*4+ Years of College” ever statistically significant. For these age

groups, the interaction of religious involvement and the highest levels of education does

not influence mortality risk during the follow-up period in any significant way.

The same cannot be said for adults in the oldest ages. As discussed at length,

there are various reasons to presume that individuals with high levels of education and

religious involvement may not reap the health and mortality benefits associated with

either. Evidence presented in Table 2-3 suggests that this is the case for adults in the

oldest ages. In particular, the interaction term associated with “Religious

Involvement*4+ Years of College” is greater than 1 and significant at the .01 level in

Models 2 through 6. In other words, morality risk increases (between 28 and 30%,
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depending on model) for each unit increase in religious involvement for oldest adults

with 4 or more years of college. Though the beneficial main effect of religious

involvement is explained by health and health behaviors, and benefit of 4 or more years

of college is explained by higher levels of income, the interaction of these two factors

fundamentally alters these main effects – for the worse.

Several concluding point should be noted for Chapter 2. First, when examined

collectively, there is a rather limited amount of support for each of the three hypotheses.

The one exception to this conclusion surrounds Hypothesis #3, though only for adults 65

years and older. As noted above, the interaction of religious involvement and 4 or more

years of college fundamentally changes the main effects of each. For adults in this age

range, both religious involvement and high levels of educational attainment individually

protect against mortality risk during the follow-up period, though these factors influence

mortality in an opposite fashion when tested in concert.

A second concluding point, related to the first, pertains to the inability of any or

all of the covariates tested to explain the aforementioned interaction effect for adults 65

years of age and older. Across Model 2 through 6, the interaction effect associated with

religious involvement and 4 or more years of college changes by no more than 1%,

regardless of any factor tested simultaneously. The inability of Models 2 through 6 to

explain this interaction effect (and the main effects of each as well) suggests that the

pathways responsible for these effects remain largely unexplained. Future research may

wish to examine this relationship in greater detail.
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Also worth highlighting is the small number of deaths in the young adult category

(n = 195). Such low numbers could make the estimates presented for these individuals

unstable by creating small cell sizes. Findings for this age group should be interpreted

with caution.
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CHAPTER 3: RELIGIOUS BELIEFS, EDUCATIONAL ATTAINMENT, AND

MORTALITY RISK

3.1 INTRODUCTION

As noted above, a large body of literature suggests that religious involvement

exerts a protective effect on adult mortality in the United States (Hummer et al. 1999;

Ellison et al. 2000; Musick, House, and Williams 2004; Hummer et al. 2004). Though

not the only measure, frequency of attendance at religious services is often the most

relied upon proxy for religious involvement, and for good reason: attendance at religious

services has produced robust, consistent effects in numerous mortality and health studies.

Despite claims suggesting problems inherent in using such a measure (Hadaway, Marler,

and Chaves 1993; 1998; Sloan and Bagiella 2002), the utility of religious involvement as

a predictor of health and mortality outcomes is well-established. In many of these

studies, the strength of this relationship exists even when a host of health and mortality-

relevant covariates are analyzed in conjunction with attendance at religious services. In

addition, in many of the most valuable data sets for studying mortality, frequency of

attendance at religious services is often the lone measure of religion included.

Despite these benefits, religion is more than simply a measure of service

attendance frequency. In actuality, religion is an individual and social phenomenon that

can assume numerous forms, in addition to service attendance. Included among these

forms are: beliefs concerning the importance of sacred texts, the denomination to which

one professes affiliation, personal religious salience, religious media consumption (e.g.
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religious television and/or radio programs), frequency of private devotional practices

(such as prayer), as well as the belief that one is a religious fundamentalist. In order to

fully understand the influence of religion on health and mortality outcomes, further

examination of the multiple forms of religion should be examined in greater detail.

Findings associated with the role of multiple religion measures and mortality are

few and far between. One notable exception to this is work by Musick, House and

Williams (2004). Using data from the Americans’ Changing Lives study, these authors

demonstrate that only frequency of attendance exerted a protective effect on mortality

risk in a nationally-representative survey of U.S. adults. Other measures of religion

tested in this study included volunteering for church activities in the past year, a 2-item

index of religious comfort, and a 2-item index testing private religious activity (religious

books and other materials; listen to religious television, radio, and/or tapes). In addition,

the authors included a 2-item index testing the role of a belief in negative justice, as well

as a 4-item index capturing respondents’ belief in fatalism. Without exception, the

aforementioned additional religion covariates were shown to be positively associated

with mortality risk, though their effects were not statistically significant. Interestingly,

these authors suggest that the additional religion factors suppressed a portion of the

attendance effect on mortality risk. Preliminary analyses also considered the role of

denomination, but found no effect for any of the included categories. In other words, out
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of a host of religion measures, only frequency of attendance proved to be a robust

predictor of mortality5.

Though the Musick et al. (2004) study provides much needed insight into the role

of other religion measures in influencing mortality risk, two fundamental elements of

religion, particularly in the Judeo-Christian tradition, remains unstudied: the role of Bible

beliefs, and the belief that one is a religious fundamentalist. The former is of particular

interest given the demonstrated effects of Bible beliefs on other measures of health. In

particular, previous studies suggest that such beliefs may be associated with several

health-relevant outcomes, including alcohol consumption (Dudley, Mutch, and Cruise

1987; Kendler, Gardner, and Prescott 1997), smoking (Dudley, Mutch, and Cruise 1987;

Kendler, Gardner, and Prescott 1997; Koenig et al. 1998a), and family planning attitudes

(Ellison and Goodson 1997). Though these studies provide insight into the ways in

which Bible beliefs may influence health outcomes, their role in determining adult

mortality risk remains unstudied.

3.2 THE LINKAGES BETWEEN BIBLE BELIEFS, HEALTH…AND

MORTALITY?

Several attempts have been made to explain the linkages between private religious

behavior and health outcomes (Ellison 1994; Dull and Skokan 1995). As noted above,

these studies generally find that individual religious activity is beneficial for a variety of

5 Although there is evidence to suggest that private religious activities (including Bible study) can affect
mortality risk, generalizablility of these findings is questionable due to a restricted sampling frame (Helm
et al. 2000).
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mental and physical health outcomes. Studies testing for the presence of health benefits

role of religious belief generally demonstrate similar relationships. For example, using

data from the General Social Survey, Ellison (1991) found that respondents who report

strong religious faith report higher levels of happiness and personal satisfaction. In

addition, Ellison (1991) notes that such individuals report fewer harmful psychosocial

symptoms when confronted with difficult life events. Similarly, Musick (1996) assessed

the effect of religious belief on subjective health using conservative Protestant affiliation

as a proxy for beliefs pertaining to sin, sinners, and biblical inerrancy, though affiliation

with this group exerted little effect on subjective well-being for black or white elders.

Levin and Markides (1985) note that self-rated religiosity offers little effect on self-

reported health for older Mexican-Americans. Taken in summation, the lack of definitive

findings concerning the relationship between religious belief and health begs for further

exploration.

Two related substantive issues remain largely untouched by researchers. The first

concerns the role of individual religious belief on mortality outcomes. Though Helm et

al. (2000) and Musick et al. (2004) examine individual religious practice on mortality

outcomes, few studies have tested the role of religious belief on mortality outcomes.

Because the use of mortality risk as an outcome measure has numerous methodological

advantages compared to other health-related outcomes (e.g. little measurement error and

reduced possibility of reciprocal causation – Musick et al. 2000), its implementation may

help clarify the conflicting findings present in the existing body of research in this area.
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In addition, this chapter addresses another manifestation of religious belief that

remains seriously understudied – the role of Bible beliefs, and the extent to which one

claims to be a fundamentalist. Though not without its methodological limitations (e.g.

bias toward Judeo-Christian believers), as will be discussed below, the Bible often serves

as the ideological bedrock for many adults in the U.S. This is particularly applicable to

those who profess affiliation with conservative Protestant denominations. This portion of

my dissertation will examine the extent to which Bible beliefs may influence mortality

risk directly, as well as in conjunction with other religion measures.

3.3 THE ROLE OF THE BIBLE IN HEALTH

According to recent nationally representative survey data, roughly 30% of

American adults believe that the Bible is “the actual word of God, and is to be taken

literally, word for word” (Davis, Smith, and Marsden 2002). For many adults, the belief

that the Bible is the inerrant word of God acts as an ideological bedrock that serves a

two-fold purpose. First, evidence suggests that the belief that the Bible is the actual word

of God may greatly influence individual stances on certain controversial social issues,

including the acceptability of corporal punishment (Ellison and Sherkat 1993), as well as

opposition to pornography (Sherkat and Ellison 1997). These authors suggest that for

certain religious groups, particularly conservative Protestants, belief in the inerrancy of

the Bible works in conjunction with the beliefs concerning the existence of sin and the

punishment of sinners.
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Though less studied, it stands to reason that belief in biblical inerrancy may also

affect health behavior. Several researchers suggest that certain individuals may establish

relationships with a “divine other” by personifying biblical characters (Pollner 1989;

Ellison 1994). Through relationships with such figures, such individuals often “define

their own life’s circumstances in terms of a biblical figure’s plight” (Ellison 1994: 99).

As a result, they may contour the actions they take in response to these circumstances to

coincide with those taken by these biblical figures. Individuals who “strongly agree” with

the notion that the Bible is the inerrant word of God may be most inclined to rely on the

Bible as a beacon for determining their behavior when confronted with difficult choices

or trying times.

This reliance on the Bible may be particularly marked for issues pertaining to the

health of an individual, for the Bible is rife with passages pertaining to health-relevant

issues. An example can be taken from I Corinthians 6:19-20:

Do you not know that your body is a temple of the Holy Spirit, who is in you,
whom you have received from God? You are not your own; you were bought
with a price. Therefore honor God with your body.

According to this and other passages, the Bible extols the importance of caring and

maintaining one’s body, for one honors God by doing so. As a result, it stands to reason

that those who espouse the inerrancy of the Bible may place greater importance upon

maintaining the health of their bodies. Though this proposition has yet to be directly

tested, there is evidence to suggest that individuals who embrace religion in their lives

exercise better health behavior than their less religious counterparts (Ott 1990; Koenig
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1998a) which may serve to partially explain the mortality risk benefits enjoyed by such

individuals (Hummer et al. 1999, 2004; Ellison et al. 2000; Musick et al. 2004). Testing

the role of Bible beliefs on mortality risk for U.S. adults will undoubtedly serve to

highlight the pathways though which religion influences mortality risk.

In a similar vein, claiming to be a fundamentalist may facilitate better health and

lower mortality risk in similar ways. Among the core tenets of the fundamentalist ethos

is its strict, literal interpretation of the Bible (Woodberry and Smith 1998). As such,

those who label themselves as fundamentalist should be inclined to embrace biblical

passages like the one quoted above.

3.4 DATA, METHODS, AND ANALYTIC PROCEDURES

The data to be used to examine the relationship between Bible beliefs and

mortality risk will be furnished by the National Survey of Families and Households

(NSFH) (Bumpass and Sweet 1997). The portion of the NSFH used in this analysis is a

large, longitudinal survey of non-institutionalized U.S. adults. At Wave I (March 1987 to

May 1988), 13,017 households were surveyed and interviewed on a host of subjects,

including health, religion, family, demographic and socioeconomic characteristics, was

well as parenting issues. Of the original sample, 10,008 participated in Wave II,

collected between 1992 and 1994. The dependent variable in this study will be intra-

wave mortality. Between Wave I interview period and the second round of data

collection, 763 respondents died (5.9% of original respondents). Unlike many of the data
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sources used to study religion and mortality, the NSFH is not linked to the National

Death Index. Rather, information concerning the month and year of death between

waves was obtained via proxy interviews with another household member. This method

of follow-up has numerous limitations, including the loss of information on several

deceased respondents. Many intra-wave deaths are not available for study, due largely to

incomplete proxy interviews or failure to locate (Bumpass and Sweet 1997). The

resulting number of deaths modeled in this analysis is 449. As is necessary when using

Cox proportional hazard models, a duration variable (in months) is constructed.

Respondents who survived the entire intra-wave period (N=7,905) are censored. In

addition, all covariates will be measured at Wave I. Descriptive statistics are presented in

Table 2a.

3.5 INCLUDED COVARIATES

Educational Attainment – As in Chapter 3, I recoded completed years of

education into 4 dummy measures: 4+ Years of College, 1-3 Years of College, 12 Years

of school (reference), and 11 or less years of schooling.

Socio-Demographics – In accordance with many previous mortality studies, I

include three socio-demographic controls. They include: age (coded continuously), a
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ummy variable for female (=1), as well as a dummy indicator of Black respondents, in

reference to respondents of all other races6.

Religion Measures - In addition to the standard education and mortality-relevant

covariates discussed in the Data and Methods section of Chapter 2, this study will be

concerned with three particular sets of covariates. The first concerns 4 survey items

present in the NSFH that address individual religious practice and belief. The first two

address biblical salience. Specifically, the first of these survey items asks: “The Bible is

God’s word and everything happened or will happen exactly as it says.” Original five-

category Likert scale responses are dummy-coded such that those respondents who

answered “strongly agree” to these survey items are coded “1,” in reference to all other

responses (=0). Isolating those with the strongest beliefs is done in order to highlight

those most likely to implement religious belief in their lives, presumably in regard to

health and other mortality-relevant behaviors as well.

A second question pertaining to beliefs about the Bible is included as well. This

question states: “The Bible is the answer to all important human problems.” Like the

aforementioned Bible survey item, responses are dummy-coded such that those who

“strongly agree” with this item are coded “1,” in reference to all other responses.

A third included measure of religious belief asks: “I regard myself as a religious

fundamentalist.” As with the two previous Bible survey items, the original five-

categories are dummy coded so that those who “strongly agree” equal 1. And finally, I

6 Though the NSFH oversamples several racial groups, I chose to include only one racial measure in this
chapter, given the small number of Hispanic and Asian deaths.
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test for the effect of religious service attendance at Wave I on intra-wave mortality risk.

For this survey item, the original continuously coded response categories are organized

into a 4-category ordinal measure: Never, Less than Weekly (reference), Weekly, and

More than Weekly.

Income/Current Employment – In order to account for other measures of socio-

economic status (besides) education, I include two relevant measures. The first is

household income. The NSFH includes a constructed measure of all income earned by

those residing in a particular household. For the purposes of this study, a 6-category

measure is created, ranging in units of $10,000 from 1 = $0 – 9,999 to 6 = $50,000 +. I

also include a dummy indicator for those respondents who working 40 or more hours per

week at the time of interview (“Respondent Currently Working” = 1).

Marital Integration – Given the evidence that social integration and support is

beneficial for mortality risk (Rodgers 1996), particularly martial integration and support

(Waite 1996), I include a dummy indicator for respondents currently married at the time

of interview (= 1).

Problem Health Behaviors/Health - The NSFH offers a host of relevant health

behavior questions, which are tested in conjunction with questions pertaining to religion.

Included among these health behaviors is alcohol consumption (“who in the household

has a problem with alcohol”) and drugs. Testing these covariates simultaneously will

hopefully shed light on whether individuals who embrace multiple religious

manifestations practice better health behaviors. In addition, I include two other indicators
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of health. The first is a five-category measure of self-reported health. Specifically, this

survey item asks “Compared to other people your age, how would you describe your

health?” Responses range from 1 (“Very Poor”) to 5 (“Excellent”). The second is a 6-

item scale measuring the extent to which one is limited in their activities. Questions used

to derive this scale include: “Do you have a physical or mental condition that limits your

ability to: 1) care for personal needs, such as dressing, eating or going to the bathroom?

2) move about inside the house? 3) work for pay? 4) do day-to-day household tasks? 5)

climb a flight of stairs? 6) walk six blocks? The resulting scale from adding these

measures together has an alpha reliability of .85.

Religion/Education Interaction Terms – Since I am concerned primarily with the

combined influence of religion and educational attainment on mortality risk, for each

individual table (i.e. Tables 2b through 2e), I include three religion and educational

attainment interaction terms.

Modeling Strategy – In general, the modeling strategy used in this portion of the

dissertation is designed to isolate the interaction effects between the four religion

measures and educational attainment. As noted above, it is hypothesized that the

relationship between religious involvement and mortality outcomes will differ

considerably for those with 4 or more years of college and those without. Tables 2b

through 2e present the manner in which this question will be addressed. Model 1 begins

simply with socio-demographic covariates, including three dichotomous variables for

educational attainment. Model 2 introduces a control for the religious belief or practice
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tested. Model 3 includes the religion/educational attainment interaction effects. Model 4

introduces controls for both household income (in $10,000s), as well as a dummy

indicator for those who were currently working at least 40 hours per week at the time of

interview. A dummy indicator for those respondents married at the time of interview is

included in Model 5, while Model 6 tests for the effects of absent social support, as well

as social participation. Model 7 includes the dummy indicators of problem alcohol or

drug scenarios. And finally, Model 8 tests measures of self-reported health and activity

limitations, in conjunction with all of the aforementioned covariates. Descriptive

statistics for all censored and deceased respondents are presented in Table 3-1.
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Table 3-1. Weighted Descriptive Statistics for Censored and Deceased Adult Respondents, National Survey of Families
and Households, Wave I: 1987-1988

Censored Deceased
(N = 7,475) (N = 449)

Mean Standard Deviation Range Mean Standard Deviation Range
Educational Attainment

4+ Years of College 0.24 - 0-1 0.12 - 0-1
1-3 Years of College 0.22 - 0-1 0.13 - 0-1
12 Years High School 0.38 - 0-1 0.26 - 0-1
≤11 Years School 0.16 - 0-1 0.49 - 0-1

Sociodemographics
Age 43.38 15.10 22-95 66.51 14.81 22-95
Female 0.54 - 0-1 0.43 - 0-1
Male 0.46 - 0-1 0.57 - 0-1
Black 0.10 - 0-1 0.10 - 0-1
Non-black 0.90 - 0-1 0.90 - 0-1

Religion Measures - "Strongly Agree"
Bible Answer to All Human Problems 0.20 - 0-1 0.30 - 0-1
Bible is the Actual Word of God 0.27 - 0-1 0.35 - 0-1
Repsondent is a Fundamentalist 0.08 - 0-1 0.14 - 0-1

Religious Involvement 1.29 0.90 0-3 1.12 0.92 0-3

Income / Current Employment
Household Income (in $10,000s) 3.53 1.55 1-6 2.55 1.38 1-6
Respondent Currently Working 0.70 - 0-1 0.22 - 0-1

Marital Integration
Respondent Currently Married 0.68 - 0-1 0.57 - 0-1

Problem Health Behaviors
Alcohol Problem 0.01 - 0-1 0.003 - 0-1
Drug Problem 0.005 - 0-1 0.001 - 0-1

Health
Self-Reported Health 4.08 0.79 1-5 3.47 0.99 1-5
Activity Limitations (Scale: alpha = .85) 0.23 0.85 0-6 1.36 1.81 0-6
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3.6 RESULTS

“Bible is the actual word of God” and Mortality – Multivariate models testing the

relationship between educational attainment, strong belief that the Bible is the actual

word of God, and the interaction of these factors on mortality risk are presented in Table

3-2. In Model 1, the main effects of both are tested in conjunction with various socio-

demographic factors. In regard to educational attainment, only those with 11 or less

years differentiate themselves from respondents with 12 years of education (hazard ratio

= 1.61; p<.001). Respondents with any level of college education do not differ

significantly in mortality risk from those with 12 years. Findings presented in Table 3-2

also indicate that mortality risk increases with age (hazard ratio = 1.08; p<.001), and is

lower for female respondents (hazard ratio = 0.55; p<.001). In Model 2, a measure of

strong belief that the Bible is the actual word of God is introduced, and it (hazard ratio =

1.02, n.s.) does not significantly influence mortality risk.

Model 3 introduces three interaction terms, in order to test the conditional

influence of educational attainment and belief that the Bible is the actual word of God on

intra-wave mortality risk. Though all these hazard ratios are less than 0, none reach

statistical significance. The inclusion of these variables exerts minimal influence on

socio-demographic factors, though the main effect of the lowest levels of educational

attainment increases with the inclusion of these interaction terms.

Model 4 tests for the effects of income and current employment on mortality risk.

The first, total household income, is associated with a 10% reduction in mortality risk
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(hazard ratio = 0.90; p<.01) per unit increase. The second is a dummy indicator for

respondents who were working 40 or more hours per week at the time Wave I interview.
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Table 3-2. Weighted Proportional Mortality Hazard Ratios - "Bible is the Actual Word of God "and Educational
Attainment, National Survey of Families and Households, 1987-1994

Covariate Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Educational Attainment

4+ Years of College 0.91 0.91 1.06 1.30 1.25 1.25 1.36
1-3 Years of College 1.28 1.29 1.37 1.40 1.35 1.36 1.41
12 Years High School (ref) - - - - - - -

 ≤11 Years School 1.61*** 1.61*** 1.85*** 1.68*** 1.64** 1.64** 1.48*

Sociodemographics
Age 1.08*** 1.08*** 1.08*** 1.07*** 1.07*** 1.07*** 1.07***
Female 0.55*** 0.55*** 0.55*** 0.50*** 0.46*** 0.46*** 0.46***
Male (ref) - - - - - - -

 Black 1.06 1.06 1.06 1.03 0.99 0.99 0.92
Non-black (ref) - - - - - - -

Religion Measures - "Strongly Agree"
Bible Actual Word of God 1.02 1.33 1.30 1.29 1.29 1.29

Religion/Education Interaction Terms
Word of God*4+ Years College 0.53 0.51 0.54 0.54 0.56
Word fo God*1-3 Years College 0.86 0.89 0.90 0.90 0.96
Word of God*≤11 Years School 0.69 0.69 0.70 0.70 0.67

Income / Current Employment
Household Income (in $10,000s) 0.90** 0.92* 0.92* 0.94
Respondent Currently Working 0.49*** 0.47*** 0.47*** 0.57***

Marital Integration
Respondent Currently Married 0.76* 0.76* 0.81

Problem Health Behaviors
Alcohol Problem 0.53 0.49
Drug Problem 0.97 1.00

Health
Self-Reported Health 0.84**
Activity Limitations (Scale) 1.19***

Likelihood Ratio Χ2 901.9*** 901.9 905.5*** 946.4*** 952.76*** 953.4*** 1024.4***
Degrees of Freedom 6 7 10 12 13 15 17
N (Censored) 7475 7475 7475 7475 7475 7475 7475
N (Deceased) 449 449 449 449 449 449 449

*p < .05; **p < .01; ***p < .001
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According to the findings presented in Model 4, these individuals enjoy a substantial

mortality risk advantage (hazard ratio = 0.49; p<.001), compared to respondents who

worked less or not at all. The current measure of Bible belief and higher levels of

educational attainment, as well as their joint effects, continue to be non-significant

predictors of intra-wave mortality risk.

Model 5 introduces a dummy variable for respondents who were married at

Wave I interview time. As evident here, married individuals experience a 24% reduction

in mortality risk (hazard ratio = 0.76; p<.05), compared to respondents of all other marital

statuses. Strong agreement that the Bible is the actual word of God, and to be taken

literally, as well as higher levels of education, continue to not significantly impact

mortality risk.

Model 6 incorporates two measures of problem health behaviors, alcohol and drug

use, neither of which reaches statistical significance. Two health measures germane to

mortality risk are added in Model 7. The first is a 5-item measure of self-reported health.

As this model demonstrates, each unit increase in self-reported health is associated with a

17% reduction in mortality risk (hazard ratio = 0.84; p<.01). In addition, each unit

increase in activity limitations is associated with a 19% increase in mortality risk (hazard

ratio = 1.19; p<.001). In both Models 6 and 7, as in the five previous models, higher

education and strong agreement that the Bible is the actual word of God, as well as the

interaction of both, does not significantly impact intra-wave mortality risk.
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Table 3-3. Weighted Proportional Mortality Hazard Ratios - "Bible is the Answer to all Human Problems "and Educational
Attainment, National Survey of Families and Households, 1987-1994

Covariate Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Educational Attainment

4+ Years of College 0.91 0.91 0.95 1.12 1.08 1.08 1.17
1-3 Years of College 1.28 1.29 1.26 1.30 1.26 1.26 1.29
12 Years High School (ref) - - - - - - -

 ≤11 Years School 1.61*** 1.61*** 1.72*** 1.58** 1.53** 1.53** 1.36*

Sociodemographics
Age 1.08*** 1.08*** 1.08*** 1.07*** 1.07*** 1.07*** 1.07***
Female 0.55*** 0.54*** 0.54*** 0.50*** 0.46*** 0.45*** 0.46***
Male (ref) - - - - - - -

 Black 1.06 1.06 1.05 1.02 0.98 0.98 0.90
Non-black (ref) - - - - - - -

Religion Measures - "Strongly Agree"
Bible Answer to all Human Problems 1.05 1.17 1.14 1.13 1.13 1.09

Religion/Education Interaction Terms
Bible Answer*4+ Years College 1.04 0.80 1.07 1.07 1.10
Bible Answer*1-3 Years College 1.15 1.12 1.15 1.15 1.35
Bible Answer*≤11 Years High School 0.81 1.03 0.81 0.82 0.82

Income / Current Employment
Household Income (in $10,000s) 0.90** 0.93 0.93 0.94
Respondent Currently Working 0.49*** 0.47*** 0.47*** 0.57***

Marital Integration
Respondent Currently Married 0.76** 0.76** 0.81

Problem Health Behaviors
Alcohol Problem 0.55 0.83
Drug Problem 0.96 1.00

Health
Self-Reported Health 0.83**
Activity Limitations (Scale) 1.19***

Likelihood Ratio Χ2
901.9*** 902.1*** 903.7*** 944.3*** 950.9*** 951.5*** 1022.9***

Degrees of Freedom 6 7 10 12 13 15 17
N (Censored) 7475 7475 7475 7475 7475 7475 7475
N (Deceased) 449 449 449 449 449 449 449

*p < .05; **p < .01; ***p < .001
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“Bible is the answer to all human problems” and Mortality Risk – Analyses testing the

individual and joint influence of educational attainment and strong belief that the Bible is

answer to all human problems on mortality risk are presented in Table 3-3. These effects

are virtually identical to those presented in Table 3-2. More specifically, across Models 2

through 7, there is no significant main effect of higher levels of education on mortality

risk. However, as in Table 3-2, individuals with 11 or less years of education are

significantly at greater risk of mortality. In addition, the main effect of belief that the

Bible is the answer to all human problems never reaches statistical significance, nor do

the three educational attainment/Bible interaction terms. The strongest predictors of

mortality risk are age, sex, current full-time employment, and health.

“Respondent is a Fundamentalist” and Mortality Risk – The third and final

multivariate analysis of religious belief, educational attainment, and the joint influence of

both is presented in Table 3-4. As with the two measures of Bible beliefs, strong

agreement that one is a fundamentalist does not have any significant bearing on mortality

risk, nor does it interact with education to influence mortality risk in any significant

manner. Across all models presented in Table 3-4, the main effect of “strong agreement”

that one is a fundamentalist never reaches statistical significance, nor do any of the terms

representing the joint effect of this variable with educational attainment. As in Tables 3-

2 and 3-3, the strongest predictors of mortality are age, 11 or less years of education,

female, current employment, and health. The main and interaction effects of

fundamentalist belief and higher education do not significantly affect mortality risk.
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Table 3-4. Weighted Proportional Mortality Hazard Ratios - Fundamentalism and Educational Attainment, National
Survey of Families and Households, 1987-1994

Covariate Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Educational Attainment

4+ Years of College 0.91 0.91 0.84 1.03 1.00 1.00 1.10
1-3 Years of College 1.28 1.28 1.27 1.31 1.27 1.27 1.34
12 Years High School (ref) - - - - - - -

 ≤11 Years School 1.61*** 1.61*** 1.67*** 1.53*** 1.49** 1.49** 1.34*

Sociodemographics
Age 1.08*** 1.08*** 1.08*** 1.07*** 1.07*** 1.07*** 1.07***
Female 0.55*** 0.54*** 0.54*** 0.50*** 0.46*** 0.46*** 0.46***
Male (ref) - - - - - - -

 Black 1.06 1.06 1.05 1.02 0.98 0.98 0.90
Non-black (ref) - - - - - - -

Religion Measures - "Strongly Agree"
Respondent is a Fundamentalist 1.08 1.16 1.12 1.12 1.13 1.24

Religion/Education Interaction Terms
Fundamentalist*4+ Years College 1.90 1.78 1.90 1.89 1.76
Fundamentalist*1-3 Years College 1.16 1.09 1.11 1.10 1.09
Fundamentalist*≤11 Years High School 0.77 0.75 0.77 0.77 0.66

Income / Current Employment
Household Income (in $10,000s) 0.90** 0.93 0.93 0.95
Respondent Currently Working 0.49*** 0.47*** 0.47*** 0.57***

Marital Integration
Respondent Currently Married 0.75** 0.75** 0.81*

Problem Health Behaviors
Alcohol Problem 0.54 0.49
Drug Problem 0.96 1.00

Health
Self-Reported Health 0.83**
Activity Limitations (Scale) 1.19***

Likelihood Ratio Χ2
901.9*** 902.2*** 906.7*** 946.9*** 953.8*** 954.4*** 1026.2**

Degrees of Freedom 6 7 10 12 13 15 17
N (Censored) 7475 7475 7475 7475 7475 7475 7475
N (Deceased) 449 449 449 449 449 449 449

*p < .05; **p < .01; ***p < .001



76

Religious Involvement and Mortality Risk – The fourth and final set of models

presented in this chapter rely upon religious involvement as the focal measure, in addition

to education and other relevant mortality risk determinants. The results of these analyses

are presented in Table 3-5. Following the stepwise model progression present in previous

tables in this chapter, Model 2 tests the main effect of religious involvement, educational

attainment, and various socio-demographic factors. Similar to previous analyses, those

with 11 or less years of education are at greater risk of death during the intra-wave

period, compared to respondents with 12 years of education (hazard ratio = 1.53; p<.001).

Females enjoy a large and robust mortality risk advantage (hazard ratio = 0.59; p<.001),

and mortality risk increases with additional years of life (hazard ratio = 1.09; p<.001).

Model 2 also includes a control for religious involvement, a factor that numerous past

studies have shown to significantly influence mortality risk (Hummer et al. 1999; Ellison

2000; Musick, House, and Williams 2004). According to findings presented in Model 2,

each unit increase in religious involvement reduces mortality risk by 28% during the

follow-up period (hazard ratio = 0.72; p<.001).

Model 3 introduces three religious involvement and educational attainment

interaction terms. It is hypothesized that religion interacts with higher levels of education

to increase mortality risk. Findings presented in Model 3 call this hypothesis into

question, in an interesting fashion. The interaction terms for the highest levels of

education (“Religious Involvement * 4+ Years College”), as well for those with some

college (“Religious Involvement * 1-3 Years College”) do not significantly impact intra-
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wave mortality risk. Thus, the joint effects of higher levels of education and religious

involvement do not increase mortality risk. However, the interaction term for religious
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Table 3-5. Weighted Proportional Mortality Hazard Ratios - Religious Involvement and Educational
Attainment, National Survey of Families and Households, 1987-1994

Covariate Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Educational Attainment

4+ Years of College 0.91 0.94 1.02 1.36 1.30 1.30 1.47
1-3 Years of College 1.28 1.25 0.95 1.01 1.00 1.00 1.12
12 Years High School (ref) - - - - - - -

 ≤11 Years School 1.61*** 1.53*** 2.09*** 1.96*** 1.92*** 1.91*** 1.70**

Sociodemographics
Age 1.08*** 1.09*** 1.09*** 1.07*** 1.07*** 1.07*** 1.07***
Female 0.55*** 0.59*** 0.58*** 0.53*** 0.50*** 0.50*** 0.49***
Male (ref) - - - - - - -

 Black 1.06 1.20 1.23 1.18 1.14 1.14 1.04
Non-black (ref) - - - - - - -

Religion Measure
Religious Service Attendance 0.72*** 0.81* 0.83 0.83 0.83 0.88

Religion/Education Interaction Terms
Religious Involvement*4+ Years College 0.93 0.88 0.89 0.89 0.86
Religious Involvement*1-3 Years College 1.27 1.23 1.23 1.23 1.16
Religious Involvement*≤11 Years 0.75* 0.74* 0.75* 0.75* 0.76*

Income / Current Employment
Household Income (in $10,000s) 0.90** 0.92* 0.92* 0.94
Respondent Currently Working 0.49*** 0.48*** 0.48*** 0.56***

Marital Integration
Respondent Currently Married 0.82 0.82 0.86

Problem Health Behaviors
Alcohol Problem 0.49 0.47
Drug Problem 0.98 1.00

Health
Self-Reported Health 0.85*
Activity Limitations (Scale) 1.17***

Likelihood Ratio Χ2
901.9*** 945.4*** 958.2*** 998.3*** 1001.6*** 1001.6*** 1058.8***

Degrees of Freedom 6 7 10 12 13 15 17
N (Censored) 7475 7475 7475 7475 7475 7475 7475
N (Deceased) 449 449 449 449 449 449 449

*p < .05; **p < .01; ***p < .001
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involvement and 11 or less years of education is less than 1, and statistically significant

(hazard ratio = 0.75; p<.05). This suggests that the effects of religious involvement are

most beneficial at the lowest levels of educational attainment.

Model 4 includes controls for total household income and current employment

status. Each unit increase in the former corresponds to a 10% reduction in mortality risk

during the intra-wave period (hazard ratio = 0.90; p<.01), while currently working 40 or

more hours weekly results in a 51% reduction (hazard ratio = 0.49; p<.001). With the

inclusion of these variables, the main effect of religious involvement is no longer

significant (hazard ratio = 0.83; n.s.) and 11 or less year of education (hazard ratio =

1.96; p<.001) are reduced. The interaction effect of both of these factors remains a

significant protective effect for mortality risk (hazard ratio = 0.74; p<.05).

Model 5 incorporates a dummy indicator respondents married at the time of Wave

I interview. According to Model 5, marriage does not influence mortality risk (hazard

ratio = 0.83; n.s.). The mortality risk advantage disadvantage associated with 11 or less

years of education (hazard ratio = 1.92; p<.001), as well as the combined effect of both

(hazard ratio = 0.75; p<.05) remains significant.

Model 6 includes two indicators of problematic health behavior – alcohol and

drug use, neither of which significantly influences mortality risk. The inclusion of these

measures does little to change the main effects of low levels of education (hazard ratio =

1.91; p<.001), religious involvement (hazard ratio = 0.83; n.s.), and the effect of these

factors in concert (hazard ratio = 0.75; p<.05). The additional health variables added in
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Model 7 both have a significant influence on mortality risk. The first, self-reported

health, reduces mortality risk during the follow-up period by 16%, per unit increase

(hazard ratio = 0.85; p<.05). The other, activity limitations, exacerbates mortality risk

with each additional score on this scale (hazard ratio = 1.17; p<.001). In regard to the

focal variables of interest, the inclusion of health variables slightly reduces the

deleterious effect of possessing 11 or less years of schooling (hazard ratio = 1.70; p<.01).

It is worth noting that, though the main effect of religious involvement is no longer

statistically significant, it does still interact with a low level of educational attainment to

benefit mortality risk.

As in the previous chapter, I ran a series of additional hazard models in order to

further highlight the relationship between high levels of educational attainment and

religious involvement, as well as three measures of strong religious belief. Specifically,

for each of the four religion measures, I ran proportional hazard models with all of the

covariates included in each Model 7, with two exceptions. First, I incorporate a single

education measure - a dummy variable for 4 or more years of college. Second, I include

only one interaction term: 4+ Years of College * <Religion Measure>. I then solved the

education, religion, and interaction terms for all possible religion/education/interaction

combinations. The results of each of these solutions are presented graphically below.
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Figure 3-1. Interaction Effect: "Bible is the Actual Word of God," 4+ Years College, and Mortality
Risk, NSFH
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Figure 3-2. Interaction Effect: "Bible is the Answer to All Human Problems," 4 + Years of College,
and Mortality Risk: NSFH
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Figure 3-3. Interaction Effect: "Respondent is a Fundamentalist," 4+ Years of College,
and Mortality Risk: NSFH
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Figure 3-4. Interaction Effect: Religious Involvement, 4+ Years of College, and Mortality Risk:
NSFH
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As evident from the above figures, the relationship between higher levels of

educational attainment, religion, and mortality risk is largely dependent upon how

religion is measured. In regard to the two measures of Bible beliefs, individuals who

strongly agree with these statements had lower mortality risk than those who did not,

regardless of level of education. Education does influence mortality risk differently

according to level of education when tested in conjunction with strong belief that one is a

fundamentalist. In particular, though the influence of education matters little for those

who do not strongly agree that they are fundamentalist, among those who strongly agree,

mortality risk is twice as great for those with 4 or years of college. Religious

involvement, as measured by frequency of attendance at religious services, level of

education matters little for mortality risk. As noted in Figure 3-4, mortality is slightly

greater at each level of religious involvement for those with 4 or years of college, though

mortality risk for both education groups decline monotonically with each unit increase in

religious involvement. In summation, the nature of the relationship between religion and

educational attainment depends upon how religion is measured. These findings should be

interpreted with caution, given the varying levels of statistical significance7 and the lack

of several mortality relevant controls, particularly smoking and body mass index.

3.7 DISCUSSION AND CONLUSION

To the author’s knowledge, this dissertation represents the first attempt to directly

test the ability of beliefs regarding the Bible to influence mortality risk. By doing, so I

7 Throughout all of these additional analysis, 4+ Years of College is never significant. The only
statistically significant coefficients in these analyses are the main effect of service attendance (hazard ratio
= .76; p<.001) and the interaction effect Fundamentalist*4+ Years of College (hazard ratio = 2.23; p<.05).
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seek to shed light on the pathways responsible for understanding the connection between

religion and mortality risk. Though several studies have examined both public religious

involvement (Hummer et al. 1999; Ellison et al. 2000; Musick et al. 2004) and private

religious activity (Musick et al. 2004; Helm et al. 2000) on mortality risk, the role of

belief remains understudied. Though findings from many of the aforementioned studies

suggest that religious individuals enjoy lower mortality risk due in part to better health

behaviors, the linkage between the source of these behaviors and mortality risk has yet to

be tested. The role of educational attainment is of particular interest in this relationship.

As noted throughout this dissertation, the belief system typically associated with religion

often directly counters the self-determined, empirically-driven perspectives generally

held by the highly educated. This portion of my dissertation tests for the effects of Bible

belief and health behaviors according to level of educational attainment.

As in Chapter 2 of this dissertation, I test three hypotheses concerning the

relationship between educational attainment and religion. The first states that individuals

who are neither highly educated nor highly religious will experience a mortality risk

disadvantage. There is little evidence to support Hypothesis #1, particularly in Tables 3-

2 through 3-4 in which individual beliefs are tested. In each of these three sets of models,

the interaction term testing the joint effect of low levels of education and Bible or

fundamentalist belief never reaches statistical significance. When examining this

relationship for religious involvement, a significant relationship is uncovered. Religious

involvement works to reduce mortality risk for those with the lowest levels of education.
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This effect is evident across models in Table 3-5, in which the “Religious

Involvement*≤11 Years of School is consistently less than 1 and significant at the .05

level.

Hypothesis #2 states that those who are either religious or highly educated will

experience a mortality risk advantage. As with the discussion of Hypothesis #1 presented

above, there is little evidence to support this notion in Tables 3-2 through 3-5. In the first

three of these tables, in which beliefs are tested, the main effect of each belief measure

does not significantly influence mortality risk. In addition, these three models also

indicate that higher levels of educational attainment are not associated with a mortality

risk advantage. This is evident when examining the main effects of educational

attainment, with particular attention given to the highest educational group (4+ years of

college). Neither of these factors impacts mortality risk throughout the intra-wave

period. However, these findings also do not imply that education is a non-factor in

predicting mortality risk. More specifically, respondents with the lowest levels of

education (≤11 years of school), experience a significant mortality risk increase

compared to their counterparts with 12 years.

Findings differ somewhat when religion is measured with religious involvement.

These findings, presented in Table 3-5, illustrate that individuals with higher levels of

religious involvement do enjoy a significant mortality risk advantage, at least until

income and current employment are introduced to the analyses in Model 4. As in

previous tables discussed in this chapter, those with the lowest levels of education are
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significantly disadvantaged in regard to mortality risk, while those with the highest levels

of education fare no better or worse than individuals with 12 years of education. When

examined collectively, these findings suggest that individuals who are religiously

involved do enjoy slightly lower mortality risk, though high levels of education are not

associated with lower mortality risk. In terms of the latter findings, it is not that high

levels of education are beneficial, but rather than low levels of education are beneficial.

The third and final hypothesis states that individuals who are both highly educated

and religiously involved will experience a mortality risk advantage. Unlike tests for the

two previous hypotheses, religious involvement does not differentiate itself from the

three measures of belief as a test for Hypothesis #3. This finding is evident by examining

the interaction terms representing 4 or more years of college and religion. In each

multivariate model presented in Chapter 3, this term never reaches statistical significance,

regardless of how religion is operationalized. As noted above, when religion is

measured by frequency of attendance at religious services, low levels of education and

religion interact to protect against mortality risk, suggesting that religious involvement

only protects at lower levels of education, but does not exacerbate mortality risk at the

higher levels of education, as Hypothesis #3 suggests.

There are several possible reasons for these anomalous findings. First, as noted

earlier this manuscript, the NSFH is not linked to the National Death Index. Rather,

information about respondents who died in the intra-wave period is obtained via proxy

interview with a household member. This results in a considerable amount of
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missing/unusable information. As such, the amount of missing cases limits the extent to

which certain variables can be further disaggregated, particularly for race and marital

status. Including additional controls for these factors may shed further light on the

relationship between religion and education as they pertain to mortality risk. It is also

worth mentioning that several important baseline health measures are absent from the

NSFH. Two such measures, both found to influence mortality risk in previous studies,

are smoking and body mass index. Failure to include these measures may cloud the true

effect of religion and education on mortality risk.
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CHAPTER 4: RELIGION, EDUCATION, AND MENTAL HEALTH OUTCOMES

4.1 INTRODUCTION

Considerable interdisciplinary attention has been devoted to understanding the

influence of religion on mental health outcomes. Two principle research questions

spearhead this research. They include: 1. Does religion promote or hinder desirable

mental health outcomes? and 2. What types of “religion” measures are associated with

various mental health outcomes? Several reviews and meta-analyses have been

conducted in recent decades for the purpose of summarizing the evidence associated with

these two questions (Bergin 1983; 1991; Gartner, Larson, and Allen 1991; Hackney and

Sanders 2003). In examining the findings from these studies, the evidence concerning

the relationship between religion and mental health can best be described as “mixed”.

Though numerous studies do report a positive relationship between various measures of

religion and mental health (Ellison 1993; Musick 1996), one meta-analysis reports that a

positive relationship between these factors is present, though one that is not robust

(Bergin 1991). Others report that individuals who question their religious beliefs are

more likely to report poorer mental and self-reported health (Krause and Wulff 2004). In

summation, the relationship between religion and mental health begs for further

clarification.

This portion of my dissertation will attempt to further understand this relationship

by incorporating two factors known to be associated with desirable mental health

outcomes, though often absent in discussions of religion and mental health. Specifically,
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there is ample evidence to suggest that more highly educated individuals experience

better mental health than their less-educated counterparts (Ross and Huber 1985; Ross

and Van Willigen 1997; Mirowsky and Ross 2003a), though how and if religion may

interact with educational attainment has been largely ignored by researchers. The

discussion presented below will demonstrate the peculiarity of this absence by noting that

education and religion share several common pathways as they relate to mental health

outcomes. After presenting a discussion of these pathways, the data and analytic

procedures implemented to test the effects of this interactive relationship on mental

health are presented.

4.2 RELIGION AND MENTAL HEALTH

Despite the conflicting findings mentioned earlier regarding the relationship

between religion and mental health, numerous studies suggest a positive relationship

between these factors. For example, using data from the 1983 and 1984 General Social

Surveys, Pollner (1989) found that respondents who reported a relationship with a divine

other also reported higher levels of several mental health outcomes, including global

happiness, life satisfaction, life excitement, and marital happiness. In addition, Ellison

(1993), using data from the National Survey of Black Americans, finds that both public

religious participation and private devotional practices can increase levels of self-esteem.

Similarly, Musick (1996) reports the presence of a “comfort” effect between religion and

subjective health. More specifically, the author reports that those respondents who
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suffered from functional impairments benefited most from private and public religious

involvement. These findings (and others) suggest that a wide variety of religion

measures are often associated with positive mental health outcomes.

4.3 PATHWAYS BY WHICH RELIGION MAY INFLUENCE MENTAL

HEALTH

In perhaps the most thorough essay on this topic written in recent years, Ellison

(1994) notes that religion may curb harmful mental psychological conditions in four

specific ways. First, as noted above, religious involvement may succeed in regulating the

behavior of individual members or believers. Specifically, individuals who are integrated

in a religious community may embrace the agreed-upon norms of the community, and not

violate them in order to avoid any feelings of regret or remorse. Such feelings may result

in “feelings of psychological and even physical discomfort” (Ellison 1994: 84). In

addition, violating the norms espoused by religious groups may result in sanctions from

coreligionists, in the form of embarrassment or loss of social position or esteem (Ellison

1994: 84). Fear of public sanctions may also succeed in curbing behavior that is

deleterious to mental health (e.g. illicit drug use, intoxication, etc.). Ellison (1994) and

others (Cochran, Beeghley, and Bock 1991) note that coreligionists and religious

organizations may serve as reference groups for members. In other words, individuals

rely upon the norms and standards of the group as the basis by which to judge their own

behavior. Though integration in a religious community can potentially lead to negative
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outcomes, integration in a religious context is one of the hypothesized pathways through

which religion influences mental health outcomes.

Second, Ellison (1994) suggests that religion may influence mental health by

proving large social networks that are capable of providing both tangible and emotional

support during difficult times. The former may come in the form of child care, monetary

support, transportation, or food. The religiously-involved may receive emotional support

provided by the large social networks available from co-religionists. Individuals

entrenched in a religious community may be able to call upon their fellow believers for

help during difficult times. This may serve to promote psychological well-being by

assuaging the impact of stressful life events. In addition, there is evidence to suggest that

religious individuals often embrace pro-marital and pro-familial messages. To the extent

that these messages are embraced, findings suggest that marital unions, when coupled

with religious integration, may reduce the likelihood of divorce (Strawbridge et al. 1997).

Religious families may develop greater cohesion because of shared religious experiences

(Pearce and Axinn 1998; Waite and Lehrer 2003). The tangible and emotional support

often synonymous with religious involvement may serve as a resource from which

individuals may draw upon during trying times.

Third, Ellison (1994) suggests that religiously-involved individuals may possess

better cognitive resources that can be called upon during difficult times. As noted above,

these cognitive resources may come in the form of a connection with a divine other, from

which one may rely upon for support and comfort (Pollner 1989). Individuals who
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possess such a relationship “may gain a sense of personal importance and control through

vicarious identification with a high-status other with truly cosmic standing” (Ellison

1994: 100). Those who claim to experience such a relationship are often able to couch

their struggles into a larger system of meaning and importance.

Similarly, the fourth avenue through which religion may influence mental health

is by implementing the aforementioned meaning system as a means to cope with

traumatic life events. Several studies (Pargament 1988; 1997) demonstrate that

religiously involved individuals often rely upon their belief system to make sense of, and

provide meaning to, problems they face.

Despite the well-documented mental health benefits associated with religion,

there is evidence to suggest that, under certain conditions, religion can be negatively

associated with mental health. In a recent study conducted by Krause and Wulff (2004),

the authors found that individuals who doubt the efficacy of their religious beliefs and

practices are more likely to report depressive symptoms and somatic symptoms. In

addition, findings from this study suggest that those who express religious doubt report

lower levels of satisfaction with their health. The pejorative effects of religious doubt for

physical and mental health appear to be most detrimental for those who report the highest

levels of church involvement. Krause and Wulff (2004) note that this finding serves to

highlight the importance of socio-organizational elements of religion as they may

influence health outcomes.
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4.4 THE LINK BETWEEN EDUCATION AND MENTAL HEALTH

Numerous studies report that individuals with higher levels of education not only

report higher levels of self-reported health (Ross and Mirowsky 1995), but also better

mental health and lower levels of distress compared to their less educated counterparts

(Kessler and McRae 1982; Ross and Huber 1985; Ross and Van Willigen 1997). Though

there appears to be some exceptions to this8, by and large, better mental health is

assocatied with higher levels of education.

Ross and Van Willigen (1997) suggest that there are three pathways through

which education may lead to more favorable mental health outcomes. The first is

through work and economic circumstances. Not surprisingly, occupation quality tends to

be higher for the highly educated. “Quality” takes numerous forms. For one, higher

incomes often come with better paying jobs. As noted above, higher incomes provide the

means to offset financial crises in the event they arise (Ross and Wu 1995). This may

offset the psychological stress often associated with stressful life events by providing the

necessary economic resources to combat them. In addition, better-paying jobs often

provide more comprehensive insurance plans, providing yet another resource to draw

upon during troubled times.

More importantly, Ross and Van Willigen (1997) and others (Mirowsky and Ross

2003a) suggest that the jobs often held by the highly educated represent non-alienated

labor. Unlike the jobs likely held by their less educated counterparts, occupations often

8 Some report that individuals with higher levels of educational attainment do not report higher levels of
satisfaction with their jobs and with life in general (Ross and Van Willigen 1997).



94

held by those with high levels of education tend to allow more room for personal growth

and achievement. These jobs tend to be inherently creative, and thus more personally

fulfilling. As a result, these jobs may provide a sense of personal satisfaction, which

often leads to enhanced self-esteem and positive psychological well-being, and decreased

distress (Ross and Van Willigen 1997).

A second avenue through which highly educated individuals may reap the mental

health benefits of education is through better quality marriages and family composition

(Ross and Wu 1995; Ross and Van Willigen 1997). Numerous studies suggest that

married individuals report better health and have lower mortality risk (Waite 1995), but

how does education foster better marriages and mental health? Highly educated people

not only are more likely to delay marriage (Glick 1984), but they may also delay

childbearing as well (Rindfuss, Morgan, and Offutt 1996). Delaying age at first marriage

reduces the likelihood of divorce, a phenomenon known to be associated with poor health

outcomes (Horowitz and White 1991). In regard to children, evidence suggests that the

financial burden often associated with children is assuaged due to the higher incomes

associated with the jobs of the highly educated.

In addition, marriage can foster health is by establishing and reinforcing certain

health behaviors. It is this element of the marriage/health dynamic with which I am

presently concerned. Past studies have provided substantial evidence that the health

behaviors of married persons differ from those of non-married persons, and that, within

the marital union, women may be more apt to influence the health behaviors of their
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husbands. For example, Umberson (1992) found that females are more likely to attempt

to control the health behaviors of others, and that with marriage comes more attempts to

control the health behaviors of men by women. Similarly, Shattuck, White and Kristal

(1992) found that the attitude and fat intake of the wife were among the most salient

predictors of fat intake for their husbands. These authors suggest that dietary intervention

directed at women can impact the health of their husbands. The benefits enjoyed by

those who are married are perhaps highlighted by the gender-specific turmoil often

experienced after marital dissolution. Research suggests that after the termination of a

marriage, men are more likely to report drinking problems, while women may be more

likely to experience emotional problems (Dohrenwend and Dohrenwend 1976; Simon

2002), though there is some dispute over the extent to which women and men differ in

their expressions of mental health (Mirowsky and Ross 2003b). These findings suggest

that marriage is protective in that it may curb behaviors that are detrimental to health.

Taken in summation, marriages between the highly educated are often less stressful than

those with lower levels of educational attainment.

Third, Ross and Van Willigen (1997) suggest that individuals with higher levels

of education may experience better mental health because they are more likely to possess

stronger social-psychological resources. Included among these resources are higher

levels of sense of control, as well as beneficial networks of social support. In regard to

the former, these authors contend that education increases one’s perceived ability to

determine the course of their lives. Unlike their less educated counterparts, who are more
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often at the mercy of forces they cannot control (e.g. monotonous work, lacking financial

resources, etc.), educated people are more likely to perceive life’s circumstances as

malleable, and are thus more likely to make attempts at changing their lives for the better.

Such proclivities can and do have health repercussions. For one, when confronted with

health crises, the highly educated may be more likely to take steps designed to combat

such health threats (Ross and Wu 1995). Not only are the highly educated individuals

more likely to take responsive measures regarding their health, but there is also evidence

to suggest that these same individuals are more likely to take proactive steps that result in

better health, such as not smoking and engaging in more exercise (Jacobsen and Thelle

1988; Ross and Wu 1995).

In addition to a more developed sense of control, individuals with higher levels of

education are also more likely to enjoy effective and constructive networks of social

support. Though evidence is somewhat limited, findings suggest that better educated

individuals enjoy more social support (Ross and Van Willigen 1997), particularly in

terms of marital support. These individuals often enjoy more satisfying marriages, have

more supportive spouses and as a result are less likely to get divorced (Mirowsky and

Ross 2003a), which has been shown to lead to problematic health behaviors (Horowitz

and White 1991). Better quality marriages are often characterized by more spousal

support, and increased resources (Monden et al. 2003), which can in turn foster better

health habits and behaviors (Umberson 1987).
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4.5 DATA AND ANALYTIC PROCEDURES

Data for this portion of my dissertation is provided by the National Survey of

Families and Households (NSFH) (Bumpass and Sweet 1997). The NSFH is a large,

longitudinal data source comprised of non-institutionalized U.S. residents who were at

least 18 years of age at the time of the first round of data collection, which occurred

between March 1987 and May 1988. Respondents were selected from 13,017 households

obtained from a national, stratified multistage area probability sample. Respondents were

interviewed again between 1992 and 1994. Of the original 13,017 respondents, 10,008

were re-interviewed during the second wave of data collection. After listwise deletion of

missing cases, the final sample size is 7,3219. Appropriate sample weights are

implemented as well.

Mental Health – The outcome measure used in this portion of the dissertation is

the Center for Epidemiological Studies Depression Inventory (CES-D) (Radloff 1977).

The NSFH implements a modified version of the original CES-D. Specifically, it

consists of 12 questions that each asks how often the respondent has felt a particular way

in the last 7 days (range 0 to 7). These questions cover such topics as: feelings of

loneliness, feeling depressed, blue, poor appetite and so on. Since I am interested in

examining this outcome longitudinally, I implement CES-D outcomes at Wave II, while

9 An ancillary logistic regression model was conducted in order to assess the sample characteristics
responsible for intrawave attrition. The dependent variable was "missing" on the dependent variable
between waves. Findings from this analysis reveal that the odds of attrition were greater (and significant)
for those with 11 or less years of education, those who strongly agree that the Bible is the answer to all
human problems, older age, racial minorities, and those with activity limitations. The odds of non-attrition
were lower (and significant) for those with 4+ years of college, frequent religious service attenders,
females, the currently employed, and higher levels of income.
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controlling for respondents’ reported mental health at Wave I. Responses to each of the

12 CES-D questions are aggregated into index form, and analyzed as such. Given the

format of the responses for this measure, Ordinary Least Squares regression is the

employed method of analysis.

Education – One of the core independent variables implemented in this analysis is

the amount of educational attainment one has achieved at the time of interview at Time 1.

Specifically, it consists of four dummy variables: those respondents with 11 or less years

of schooling, those with 12 years, some college, and those respondents with 4 or more

years of college. “12 Years” serves as the reference category.

Religion Measures – One of the most valuable attributes of the NSFH for present

purposes is the multiple measures of religion that are included in this data source. As

noted at length above, frequency of attendance at religious services is a well-documented

indicator of religious involvement (Hummer et al. 1999; Ellison at al. 2000; Musick,

House, and Williams 2004). In the present study, religious involvement is coded in the

following manner: 0=”Never Attend,” 1=”Less than Weekly,” 2=”Weekly,” and

3=”More than Weekly.” I will estimate a series of models that tests the effects of this

measure in predicting mental health outcomes.

In addition to the social factors noted above, the NSFH includes three self-

reported measures designed to tap individual beliefs regarding the legitimacy of the

Bible. The first of these survey items asks: “The Bible is God’s word and everything

happened or will happen exactly as it says.” A second question pertaining to beliefs
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about the Bible is included as well. This question states: “The Bible is the answer to all

important human problems.” Responses to both survey items are dummy coded such

those respondents who “strongly agree” to each question are coded “1”, in reference to all

other respondents (=0). At Wave I, 26% of Wave I respondents “strongly agree” that the

Bible is the actual word of God, while 20% “strongly agree” that the Bible is the answer

to all human problems. Finally, I test for the main effect of strongly agreeing with the

survey item stating “the respondent is a religious fundamentalist.” At Wave I, roughly

8% of respondents fall into this category. Separate sets of models testing each of these

measures are included.

Other Included Covariates – In addition to the aforementioned covariates,

numerous relevant socio-demographic and health status measures will be analyzed.

Included among these measures will be age, marital status (Currently Married-reference,

Widowed, Never Married, and Divorced/Separated), employment status, race (white,

black, Hispanic, and Asian) and sex (Female=1). Household income is included as well.

Responses to this item range from 0 (less than $10,000) to 6 ($50,000 or more). In

addition, previous research notes that the relationship between age and depression may be

nonlinear (Mirowsky and Ross 1992). Therefore, I include an age-squared term in the

analysis as well. Also, two indicators of health are also included. The first is an overall

measure of activity limitations. In addition, a measure of general self-reported health will

be included as well. This survey item asks: “Compared with other people your age, how

would you describe your health?” Responses to this item are placed along a 5-category
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scale, ranging from 1 = “Very Poor” to 5 = “Excellent”. The mean level of self-reported

health for study participants is 4.08. Also, I include controls for respondents who admit

having drug (=1) and alcohol (=1) problems as well.

In order to determine if mental health outcomes differ by both educational

attainment and religious practices and beliefs, I incorporate a series of

religion/educational attainment interaction terms. The first set tests for the presence of

such an effect for those who strongly agree that the Bible is the actual word of God, by

levels of educational attainment. These terms are tested in conjunction with the

aforementioned covariates, and are constructed as follows:

1. “The Bible is the actual word of God” * ≤ 11 Years

2. “The Bible is the actual word of God” * Some College

3. “The Bible is the actual word of God” * 4+ Years of College

The second set of interaction terms empirically tests for the presence of an interaction

effect between educational attainment and belief that the Bible is the answer to all human

problems. These items will appear in the analysis in the following format:

1. “Bible is the answer to all human problems” * ≤ 11 Years

2. “Bible is the answer to all human problems” * Some College

3. “Bible is the answer to all human problems” * 4+ Years of College

In addition, I include a series of interaction terms testing the join influence of educational

attainment and “strong agreement” that one is a religious fundamentalist. They are as

follows:
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1. Respondent is a fundamentalist * ≤ 11 Years

2. Respondent is a fundamentalist * Some College

3. Respondent is a fundamentalist * 4+ Years of College

Finally, I test a series of religious involvement * educational attainment interaction terms.

These terms are created in the following manner:

1. “Religious Involvement” * ≤ 11 Years

2. “Religious Involvement” * Some College

3. “Religious Involvement” * 4+ Years of College

Analytic Strategy – The analyses for this portion of my dissertation consists of 4

sets of multivariate ordinary least squares regression tables, each consisting of six

stepwise models. Since the data are longitudinal, all covariates are measured at Time 1,

with CES-D responses at Time 2 serving as the dependent variable. Also included is a

control for CES-D at Time 1. This strategy ensures that all independent variables

precede the dependent variable. Descriptive statistics for all included measures are

presented in Table 4-1.

4.6 RESULTS

“Bible is the actual word of God” - The first series of multivariate analyses is

presented in Table 4-2. In this series, I test for the main effects of both educational

attainment and strong agreement with the statement “the Bible is the actual word of God,

and should be taken literally, word for word.” These effects are tested in Model 1, along
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with a control for CES-D at Wave I. In accordance with much of the previous findings

on education and mental health (Mirowsky and Ross 2003b), mental health improves

with progressively higher levels of educational attainment. More specifically, individuals

with 11 or less years of school experienced worse mental health, compared to those with

12 years, while mental health improved for those with some college (b = -0.877; p<.01),

and more so for persons with 4 or more years of college (b = -1.730; p<.001). The main
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Table 4-1. Weighted Descriptive Statistics for Religion, Educational Attainment, and CES-D: National
Survey of Families and Households (N=7,321)

Measure Mean Standard Deviation Minimum Maximum

CES-D (Wave II) 10.79 12.76 0 70

CES-D (Wave I) 13.38 15.45 0 84

Education
≤11Years 0.16 - 0 1

 12 Years 0.38 - 0 1
 Some College 0.22 - 0 1
 4+ Years of College 0.24 - 0 1

Religion
"Srongly Believe" Bible

is the Actual Word of God 0.26 - 0 1

 "Strongly Believe" Bible is the
Answer to all Human Problems 0.20 - 0 1

 "Strongly Believe" Respondent
is a Fundamentalist 0.08 - 0 1

 Frequency of Attendance at
Religious Services 1.28 1.28 0 3

Socio-Demographics
Respondent's Age 43.19 15.01 22 91
Household Income 3.54 1.55 1 6

 Currently Working 0.70 - 0 1
 Female 0.54 - 0 1
 Male 0.46 - 0 1

Race
White 0.85 - 0 1

 Black 0.10 - 0 1
 Hispanic 0.04 - 0 1
 Asian 0.01 - 0 1

Marial Status
Currently Married 0.68 - 0 1

 Widowed 0.06 - 0 1
 Never Married 0.15 - 0 1
 Divorced/Separated 0.11 - 0 1

Health
Self-Reported Health 4.08 0.79 1 5

 Activity Limitations 0.24 0.84 0 6

Health Behaviors
Alcohol Problem (respondent) 0.01 - 0 1

 Drug Problem (respondent) 0.005 - 0 1
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effect of strong agreement that the Bible is the actual word of God is non-significant (b =

0.071; n.s.).

Model 2 introduces the three educational and religion interactions terms, for the

purpose of testing the joint effects of both on mental health. As evident in Model 2, the

joint influence of 4 or more years of college and strong belief that the Bible is the actual

word of God improves mental health (b = -2.246; p<.05). The main effect of 4 or more

years of college remains significant and beneficial (b = -1.297; p<.01), though some

college is no longer significant. This finding counters Hypothesis #3 noted above.

Model 3 tests all aforementioned covariates in conjunction with race and

demographic factors. In regard to the latter, age does not have a significant influence on

mental health. In addition, since the coefficient for age-squared is not significant (.000),

the relationship between age and mental health is linear. Findings presented in Model 3

also suggest that females report worse mental health than their male counterparts (b =

2.347; p<.001). In addition, African-American and Hispanic respondents experience

worse mental health than white respondents, while Asians are not significantly different

(b = -0.207; n.s.). The interaction of this measure of Bible belief and 4 or more years of

college remains protective (b = -2.328; p<.05).

Model 4 introduces controls for household income and current employment. In

regard to the former, results suggest that respondents with higher levels of household

income enjoy better mental health (b = -.603; p<.001), though currently working 40 or

more hours weekly does not influence mental health. Interestingly, the inclusion of these
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covariates appears to account for much of the effect of the highest levels of education on

mental health, since this effect is no longer significant in Model 4 (b = -.495). Income
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Table 4-2. Weighted Ordinary Least Squares Regression Estimates - "Bible is the Actual Word of God,"
Educational Attainment, and CES-D (Wave II) Outcomes (N=7,321): NSFH

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Intercept 7.165*** 7.026*** 7.374*** 7.574*** 7.760*** 14.953***

CES-D (Wave I) 0.282*** 0.281*** 0.268*** 0.260*** 0.256*** 0.223***

Educational Attainment
≤11 Years 2.891*** 3.029*** 3.065*** 2.682*** 2.614*** 2.127***
12 Years - - - - - -

 Some College -0.877** -0.850 -0.842 -0.664 -0.721 -0.658
4+ Years of College -1.730*** -1.297** -0.962* -0.495 -0.422 -0.180

Religion
"Srongly Agree" - Bible is the 0.071 0.565 0.316 0.180 0.293 0.179

Actual Word of God

Religion/Education Interactions
Word of God*≤11 Years -0.475 -0.094 -0.063 -0.068 -0.487
Word of God*Some College 0.028 -0.181 -0.061 0.018 0.287
Word of God*4+ Years College -2.246* -2.328* -2.302* -2.218* -1.992*

Demographics
Respondent's Age -0.044 0.086 0.053 -0.010
Respondent's Age Squared 0.000 -0.001* -0.001 -0.001
Female 2.347*** 2.177*** 2.075*** 2.299***
Male (reference) - - - -

Race
White (reference) - - - -

 Black 2.484*** 2.192*** 2.252*** 2.044***
Hispanic 2.003** 1.802* 1.924** 1.666*
Asian -0.207 -0.611 -0.723 -0.985

Socio-Demographics
Household Income -0.603*** -0.516*** -0.401***
Currently Working -0.683 -0.626 0.088

Marital Status
Married (reference) - -

 Widowed 5.554*** 5.584***
Never Married 0.809* 0.667
Divorced/Separated 1.124* 1.010*

Health
Self-Reported Health -1.548***
Activity Limitations 1.503***

Health Behaviors
Alcohol Problem (respondent) 2.362
Drug Problem (respondent) 2.465

Adjusted R2 0.141 0.141 0.154 0.159 0.165 0.187
*p<.05, **p<.01, ***p<.001
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and current employment also appear to alter the relationship between age and mental

health, since the age-square term becomes significant as well in Model 4 (b = -.001;

p<.05). It is also worth noting that, though the main effects of both high levels of

education and strong belief that the Bible is the actual word of God are non significant (b

= -.495 and .180, respectively), the interaction of both remains significant and

ameliorative (b = 2.302; p<.05).

Model 5 introduces three controls for marital status. All three marital status group

(widowed, never married, and divorced/separated) experience worse mental health than

their married counterparts. The strongest martial status effect is demonstrated by widows

(b = 5.554; p<.001), followed by divorced/separated respondents (b = 0.809; p<.05), and

those who have never been married (b = 1.124; p<.05). As in Model 4, the main effects

of both religion and higher education are non-significant, while the interaction of the two

remains robust (b = -2.218; p<.05).

In the sixth and final model in Table 4-2, I include two controls each for health

status and problematic health behaviors. The former includes a five-category self-

reported health measure, which improves mental health (b = -1.548; p<.001), and a six-

item scale measuring mental and physical limitations, which is responsible for worsening

mental health (b = 1.503; p<.001) per unit increase in activity limitations. Among the

two measures of problem health behaviors (alcohol and drugs), neither significantly

impacts mental health. These findings should be interpreted with caution, given the small

number of individuals who admitted to having these problems. As in the two previous
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models, the main effects of higher education and Bible beliefs are non-factors, though the

interaction of the two continues to be associated with better mental health (b = -1.992;

p.>05).

“Bible is the Answer to All Human Problems” – The second series of multivariate

analyses is presented in Table 4-3. Here I test the effects of educational attainment,

strong agreement with the statement “The Bible is the answer to all human problems,” as

well as the joint effects of both. Model 1 presents ordinary least squares regression

estimates for CES-D status at Wave I, as well as the main effects of both education and

belief that the Bible is the answer to all human problems. As noted previously, mental

health improves steadily with progressively higher levels of education. Compared to

those with 12 years of education, those with less education report worse mental health (b

= 2.909; p<.001), while those with some college have lower CES-D scores (b = -.885;

p<.05), and individuals with 4 or more years of college possess even better mental health

(b = -1.746; p<.001). In addition, the main effect of strong agreement with the belief that

the Bible is the answer to all human problems does not exert a statistically significant

effect on mental health.

Model 2 introduces three educational attainment and Bible belief interaction

terms. Similar to these effects with the belief that the Bible is the actual word of God, the

only one of these terms that significantly affects mental health is the conditional effect of

strong belief that the Bible is the answer to all human problems and 4 or more years of

college education. The joint influence of both these factors does not significantly impact
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mental health (b = -1.946; n.s.). The main effects of higher levels of education remain

robust and significant, while the main effect of Bible belief continues to be a non-factor

in influencing mental health.
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Table 4-3. Weighted Ordinary Least Squares Regression Estimates - "Bible is the Answer to All Human Problems,"
Educational Attainment, and CES-D (Wave II) Outcomes (N=7,321): NSFH

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Intercept 7.206*** 7.102*** 7.408*** 7.604*** 7.795*** 14.920***

CES-D (Wave I) 0.282*** 0.281*** 0.268*** 0.260*** 0.256*** 0.223***

Educational Attainment
≤11 Years 2.909*** 2.837*** 2.902*** 2.525*** 2.500*** 2.082***

12 Years (reference) - - - - - -
 Some College -0.885* -0.722 -0.723 -0.529 -0.581 -0.500

4+ Years of College -1.746*** -1.439*** -1.080** -0.594 -0.516 -0.220

Religion
"Srongly Agree" - Bible is the -0.097 0.423 0.082 -0.121 0.041 0.176

Answer to All Human Problems

Religion/Education Interactions
Bible is the Answer*≤11 Years 0.073 0.508 0.512 -0.371 -0.498
Bible is the Answer*Some College -0.834 -1.006 -0.904 -0.848 -0.544
Bible is the Answer*4+ Years College -1.946 -2.118* -2.130* -2.113* -2.084*

Demographics
Respondent's Age -0.043 0.089 0.056 -0.008
Respondent's Age Squared 0.000 -0.001* -0.001 -0.001
Female 2.377*** 2.214*** 2.106*** 2.321***
Male (reference) - - - -

Race
White (reference) - - - -

 Black 2.528*** 2.246*** 2.297*** 2.077***
Hispanic 1.999** 1.800* 1.911** 1.661*
Asian -0.306 -0.721 -0.819 -1.076

Socio-Economics
Household Income -0.612*** -0.525*** -0.407***
Currently Working -0.683 -0.625 0.090

Marital Status
Married (reference) - -

 Widowed 5.533*** 5.592***
Never Married 0.770* 0.643
Divorced/Separated 1.105* 1.003*

Health
Self-Reported Health -1.544***
Activity Limitations 1.504***

Health Behaviors
Alcohol Problem (respondent) 2.337
Drug Problem (respondent) 2.442

Adjusted R2 0.141 0.142 0.155 0.159 0.165 0.187
*p<.05, **p<.01, ***p<.001
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Model 3 presents all aforementioned covariates, as well as controls for race and

demographic factors. Neither age nor the age-squared term significantly alters mental

health, though females are more likely to have worse mental health than their male

counterparts (b = 2.377; p<.001). In regard to race, both African-Americans (b = 2.528;

p<.001) and Hispanics (b = 1.999; p<.01) report worse mental health than white

respondents, while Asian respondents did not differ significantly from whites.

Model 4 introduces two measures designed to tap socio-economic factors. The

first, total household income, significantly improves mental health. More specifically,

for each unit increase in household income, CES-D scores decline by -0.612 (p<.001).

Respondents currently working at least 40 hours per week do not report lower CES-D

scores (b = 0.683; n.s.). In addition, with the inclusion of these measures, age-squared

becomes a significant predictor of mental health, decreasing CES-D scores slightly with

each year increase (b = -0.001; p<.05), which suggests that this relationship is non-linear.

It is worth noting also that the main effect of 4 or more years of college is no longer

significant with the inclusion of these two socio-economic measures, though its

interaction effect with strong agreement that the Bible is the answer to all human

problems continues to be associated with lower CES-D scores.

Model 5 includes the aforementioned controls, along with measures of martial

status. In comparison respondents who were married at the time of the Wave I survey, all

other marital statuses are associated with worse mental health. More specifically, widow

status exerted the strongest pejorative effect on mental health (b = 5.533; p<.001),
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followed by divorced or separated respondents (b = 1.105; p<.05). Never married

respondents reported slightly worse mental health (b = 0.770; p<.05). The joint effects of

4 or more years of college and strong agreement that the Bible is the answer to all human

problems continues to benefit mental health (b = -2.113; p<.05), though as in Model 4,

the main effects of both do not.

Model 6 presents two measures of health, as well as two measures of problem

health behaviors. For each unit increase in self-reported health, for example, there is a -

1.544 improvement in mental health (p<.001). On the other hand, higher scores on the

activity limitations scale are associated with worse mental health (b = 1.504; p<.001).

Among the two controls for problem health behaviors, neither those respondents who

admit to having an alcohol or drug problem suffer worse mental health. As in Models 4

and 5, the joint effect of higher education and the strong belief that the Bible is the

answer to all human problems is associated with better mental health (b = -2.084; p<.05).

The main effects of either continue to be innocuous for mental health.

“Respondent is a Fundamentalist” – The main and conditional effects of

educational attainment and strong agreement that the respondent is a religious

fundamentalist, along with the necessary covariates, are presented in Table 4-4. In

accordance with the analyses presented in Tables 4-2 and 4-3, Model 1 tests each focal

main effect, along with a control for CES-D scores at Wave I. As in the previous

analyses, mental health improves with increasing levels of education. In reference to

respondents with 12 years of schooling, individuals with 11 or less years report worse
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mental health (b = 2.937; p<.001), while those with some college report lower CES-D

scores (b = -0.900; p<.05). The beneficial effect of education is strongest for those with 4

or more years of college (b = -1.758; p<.001). Those who strongly agree that they are a
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Table 4-4. Weighted Ordinary Least Squares Regression Estimates - "Respondent is a Fundamentalist,"
Educational Attainment, and CES-D (Wave II) Outcomes (N=7,321): NSFH

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Intercept 7.263*** 7.177*** 7.456*** 7.641*** 7.851*** 14.989***

CES-D (Wave I) 0.282*** 0.282*** 0.269*** 0.261*** 0.260*** 0.223***

Educational Attainment
≤11 Years 2.937*** 3.085*** 3.195*** 2.810*** 2.734*** 2.163***
12 Years (reference) - - - - - -

 Some College -0.900* -0.700 -0.718 -0.494 -0.540 -0.404
4+ Years of College -1.758*** -1.688*** -1.320*** -0.816* -0.743 -0.438

Religion
"Srongly Agree" - Respondent -0.968 -0.060 -0.136 -0.331 -0.284 -0.042

is a Fundamentalist

Religion/Education Interactions
Fundamentalist*≤11 Years -1.560 -1.160 -1.212 -1.047 -1.918
Fundamentalist*Some College -2.837 -2.830 -2.952* -2.929* -2.960*
Fundamentalist*4+ Years College -0.783 -0.978 -1.077 -1.062 -1.222

Demographics
Respondent's Age -0.046 0.088 0.056 -0.009
Respondent's Age Squared -0.0001 -0.001* -0.001 -0.001
Female 2.369*** 2.194*** 2.093*** 2.316***
Male (reference) - - - -

Race
White (reference) - - - -

 Black 2.473*** 2.173*** 2.241*** 2.037***
Hispanic 1.940** 1.731* 1.849** 1.593*
Asian -0.330 -0.742 -0.842 -1.095

Socio-Economics
Household Income -0.617*** -0.533*** -0.416***
Currently Working -0.711* -0.653 0.070

Marital Status
Married (reference) - -

 Widowed 5.592*** 5.616***
Never Married 0.755* 0.623***
Divorced/Separated 1.094* 0.988*

Health
Self-Reported Health -1.542***
Activity Limitations 1.518***

Health Behaviors
Alcohol Problem (respondent) 2.337
Drug Problem (respondent) 2.483

Adjusted R2 0.141 0.141 0.155 0.160 0.165 .188
*p<.05, **p<.01, ***p<.001
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fundamentalist do not enjoy a mental health advantage (b = -0.968; n.s.) over those

individuals who do not.

Model 2 includes these main effects as well as three interaction terms testing their

joint influence on mental health. All three of these interaction terms are non-factors in

predicting mental health. In Model 2, the main effect of being a strong fundamentalist

and is not statistically significant (b = -0.060; n.s.). The effects of educational attainment

are similar to Model 1, those in Model 2 individuals with some college do not have

significantly different mental health from those with 12 years of education.

Model 3 introduces controls for demographic factors and race. As in previous

analyses, age and age-squared are non-factors in predicting mental health at Wave II.

Similarly, females report worse mental health than their male counterparts (b = 2.369;

p<.001). The role of race parallels previous findings as well. More specifically, both

black (b = 2.473; p<.001) and Hispanic (b = 1.940; p<.01) score higher on the CES-D

scale, while Asians do not differ significantly from white respondents. In regard to

education, mental health improves for those with the highest levels of education, and

worsens mental health for those with the lowest. Claiming to be a fundamentalist does

not significantly affect mental health status. The interaction of this belief and educational

attainment does not either.

Model 4 incorporates two measures of socio-economic status, both of which

benefit mental health. More specifically, each unit increase in household income reduces

CES-D scores by -0.617 (p<.001). Respondents who were currently working at the time
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of interview do not differ from those who were not. Fundamentalist agreement remains a

non-significant predictor of mental health, though interestingly, the joint influence of

fundamentalist belief and some college improve mental health (b = -2.952; p<.05). It is

also worth noting that the beneficial effect of the highest level of education on mental

health is slightly reduced in size and significance. This suggests that the mental health

advantage enjoyed by highly educated respondents is driven, at least in part, by socio-

economic factors.

Martial statuses are introduced in Model 5. Similar to analyses presented in

Tables 4-2 and 4-3, respondents in each included marital status category report worse

mental health than respondents who are married. More specifically, compared to married

individuals, the largest mental health difference is reported by widows. These individuals

experience a large and robust disadvantage (b = 5.592; p<.001). Divorced/separated and

never married respondents experience worse mental health also (b = 1.094; p<.05 and b =

0.755; p<.05 respectively). In regard to educational attainment, the inclusion of marital

status measures explains away the beneficial effect of 4 or more years of college for

mental health. Believing that one is a fundamentalist does not influence mental health,

though its interaction with 1-3 years of college continues to improve mental health (b = -

2.929;p<.05)

Model 6 concludes this area of analysis by including measures of health and

problem health behaviors. The measures generally behave as they did in Tables 3b and

3c. In particular, each unit increase in self-reported health is associated with a -1.542
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(p<.001) improvement in CES-D scores. Higher scores on the scale of activity

limitations are responsible for 1.518 (p<.001) increase in CES-D scores. The effects of

problematic health behaviors mirror those in previous analyses as well: those who admit

to having a problem with alcohol or drugs experience worse mental health. The main

effect of fundamentalist belief and higher levels of educational attainment do not play a

role in influencing mental health, though the main effect of low levels of education

worsens mental health, as it does in all models in Table 4-4. The interaction of strong

fundamentalist belief and some college education benefits mental health (b = -2.960;

p<.05)

Religious Involvement and Mental Health – The final series of analyses designed

to test the relationship between educational attainment and religion for mental health are

presented in Table 4-5. Unlike the three previous sets of analyses, which tested three

separate manifestations of religious belief, the present series tests a measure of religious

behavior: religious involvement, as measured by the frequency of attendance at religious

services. As noted above, it has been suggested in the past that religious involvement

may serve as a proxy for integration in a religious community, or exposure to proscriptive

messages and forces that can curb behavior deleterious to mental health (e.g. illicit drug

use, intoxication, etc. - Ellison, 1994). Until now, joint influence of religious

involvement and educational attainment has not been tested empirically.

In Model 1, the main effects of educational attainment and religious involvement

on intra-wave change in mental health status is tested. Similar to the findings discussed
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earlier, mental health improves monotonically with higher levels of education. More

specifically, respondents with 11 or less years of education report worse mental health

compared to those with 12 years (b = 2.891; p<.001). Individuals who have some college

education have lower CES-D scores (b = -0.893; p<.05), and scores for the highly
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Table 4-5. Weighted Ordinary Least Squares Regression Estimates - Religious Involvement
Educational Attainment, and CES-D (Wave II) Outcomes (N=7,321): NSFH

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Intercept 7.560*** 7.536*** 7.908*** 8.023*** 8.161*** 15.317***

CES-D (Wave I) 0.281*** 0.280*** 0.267*** 0.259*** 0.256*** 0.222***

Educational Attainment
≤11 Years 2.891*** 3.485*** 3.572*** 3.267*** 3.256*** 2.731***
12 Years (reference) - - - - - -

 Some College -0.893* -1.799** -1.639* -1.378* -1.471* -1.395*
4+ Years of College -1.725*** -1.168 -0.715 -0.126 -0.124 -0.133

Religion
Frequency of Attendance at Religious -0.281 -0.257 -0.399 -0.341 -0.176 -0.136

Services

Religion/Education Interactions
Religious Involvement*≤11 Years -0.476 -0.481 -0.538 -0.537 -0.651
Religious Involvement*Some College 0.729 0.602 0.562 0.598 0.641
Religious Involvement*4+ Years College -0.416 -0.459 -0.541 -0.512 -0.486

Demographics
Respondent's Age 0.049 0.080 0.050 -0.015
Respondent's Age Squared -0.001 -.001* -0.001 -0.001
Female 2.430*** 2.250*** 2.082*** 2.302***
Male (reference) - - - -

Race
White (reference) - - - -

 Black 2.591*** 2.285*** 2.255*** 2.055***
Hispanic 2.123** 2.286*** 1.959** 1.725*
Asian -0.228 -0.634 -0.778 -1.035

Socio-Economic
Currently Working -0.687 -0.622 0.097
Household Income -0.597*** -0.521*** -0.402***

Marital Status
Married (reference) - -

 Widowed 5.565*** 5.603***
Never Married 0.448 0.372
Divorced/Separated 1.104* 0.997*

Health
Self-Reported Health -1.555***
Activity Limitations 1.504***

Health Behaviors
Alcohol Problem (respondent) 2.414
Drug Problem (respondent) 2.415

Adjusted R2 0.141 0.142 0.155 0.160 0.165 0.187
*p<.05, **p<.01, ***p<.001
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educated are even lower (b = -1.725; p<.001). The main effect of religious involvement

is negative, though not significant (b = -0.281; n.s.).

Model 2 introduces three educational attainment/religious involvement interaction

terms. Like the previous findings with the three measures of religious belief presented

earlier, religious involvement and educational attainment do not interact to effect mental

health. In regard to the main effects of education however, the only group enjoying

mental health benefit are those in the penultimate category (b = -1.799; p<.01). The main

effect of religious involvement remains insignificant for mental health (b = -0.257; n.s.).

Model 3 includes demographic controls, as well as controls for race. In

accordance with the three models testing religious belief, age is not a factor in predicting

mental health. In addition, females report worse mental health (b = 2.430; p<.001), as do

blacks and Hispanics (b = 2.591; p<.001 and b = 2.123; p<.001 respectively). With the

inclusion of these covariates, the main effect of some college remain beneficial for

mental health (b = -1.639; p<.05), and the main effect of 4 or more years of college, and

its interaction with religious involvement remain non-significant.

Model 4 adds two socio-economic controls. The first is dummy indicator for

respondents who were working 40 or more hours per week at the time Wave I data

collection. As evident in Model 4, the mental health of individuals who were employed

for at least 40 hours per week is no better or worse than those who worked less or not at

all (b = -0.687; n.s.). The second is a 5-category measure of total household income.

Each unit increase in income is associated with a -0.597 improvement in mental health
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(p<.001). The inclusion of these measures does little to alter the main and interaction

effects of educational attainment and religious involvement from the previous model.

More specifically, only those with some college enjoy a mental health advantage,

compared to respondents with 12 years (b = -1.378; p<.05). Level of religious

involvement is not associated with mental health (b = -0.341; n.s.). As in previous

models, education and religious involvement do not work in concert to influence mental

health in a significant manner.

Included in Model 5 are three controls for marital status. As these findings

indicate, both widows and divorced/separated respondents report worse mental health, (b

= 5.565; p<.001 and b = 1.104; p<.05 respectively). Never married respondents do not

differ significantly from those who were married at Wave I. In regard to the focal

variables, those with some college education enjoy better mental health (b = -1.471;

p<.05).

The sixth and final model tests all the covariates from previous models, along

with 4 health and problem health behaviors. The first of these is self-reported health. As

evident in Model 6, CES-D scores decline with each unit improvement in self-reported

health (b = -1.555; p<.001). As in previous analyses, mental health deteriorates with

higher levels of activity limitations (b = 1.504; p<.001), as is not impacted by having an

alcohol or drug problem. Possessing some college education benefits mental health (b = -

1.395; p<.05), while religious involvement does not significantly influence mental health.
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The combined effect of religious involvement and education remains a non-factor for

mental health.

4.7 DISCUSSION AND CONCLUSION

As in the previous chapters, I seek to test the three specific hypotheses concerning

the relationship between educational attainment and four religion measures, as they

pertain to mental health outcomes. The first hypothesis states that individuals who are

neither highly educated nor religiously involved will experience a mental health

disadvantage. Without the benefit of the positive regulating and/or integrating forces

often synonymous with religious involvement, or the positive psychosocial/lifestyle

attributes associated with high levels of education, these individuals were expected to

experiences worse intra-wave mental health. Findings presented in Tables 4-2 through 4-

5 lend little support to this notion. Across all models in each of these tables, the

interaction of religion and low levels of education does not exert a significant impact on

CES-D outcomes. Regardless of measurement used, religion does not interact with low

levels of education to worsen mental health. As such, the analyses presented in this

chapter do not support Hypothesis #1.

The second hypothesis states that individuals who are either highly educated or

highly religious will enjoy a mental health advantage, compared to those who are both or

neither. In regard to the main effect of education, the highly educated are not always the

educational group that reaps the largest mental health benefit. In each table presented in
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this chapter, the mental health advantage enjoyed by the highly educated is explained

away by a variety of factors, depending upon the religion measure implemented. For

example, in Table 4-3, in which the effects of strong agreement with the statement “the

Bible is the answer to all human problems,” the mental health advantage shrinks for those

with 4 or more years of college compared to those with some college when tested with

additional controls for demographics and race, and disappears completely when tested in

conjunction with socio-demographics in Model 4. When religious involvement is the

focal religion measure, the mental health benefit of having only some college remains

robust across all models, and 4 or more years of college does not significantly impact

mortality risk with the introduction of the interaction terms. In other words, one need not

be highly educated to enjoy mental health benefits. Interestingly, since the main effects

of all religion measures never reach significance, one need not be religious either to enjoy

better mental health.

Hypothesis #3 states that individuals who are both highly educated and religious

will enjoy a mental health disadvantage compared to those who are not. The rationale

behind this hypothesis stems from the notion previously stated that the environments

associated with high levels of education and high levels of education are often at odds. It

is suggested that religion may instill a sense of distrust in science and reason, or a false

sense that one’s health is divinely protected. Religion may also isolate one from outside

sources of information and ideas, or prevent one from engaging in salubrious activities.

This premise is also tested in Tables 4-2 through 4-5. As evident in these analyses, there



124

is no evidence to support Hypothesis #3. In fact, evidence presented herein – particularly

in Tables 4-2 and 4-3 – suggests that high levels of education and strong belief in the

salience of the Bible actually interact to improve mental health. More specifically, strong

belief that the Bible is the actual word of God, and to be taken literally, interacts with 4 or

more years of college education to reduce CES-D scores. These effects, presented in

Table 4-2, range from -2.246 (p<.05) in Model 2 to -1.992 (p<.05) in Model 6. Similar

effects are presented in Table 4-3, in which the focal religion measure is an indicator for

strong agreement that the Bible is the answer to all human problems. Across models in

Table 4-3, this religion measure and 4 or more years of college interact to benefit mental

health. Though not significant in Model 2, it becomes so in Model 3 when tested with

socio-demographic factors and race. Specifically, this effect ranges from -2.118 (p<.05)

in Model 3 to -2.084 in Model 6 (p<.05). It is also worth mentioning that in both of these

tables the inclusion of additional covariates does little to decrease the magnitude and

significance of the interaction effect of Bible beliefs and high levels of education.

Table 4-4 presents yet another interesting relationship between religion – here

measured as strong belief that one is a fundamentalist – and educational attainment. Like

the other measures of religious belief discussed above, belief that one is a fundamentalist

interacts with some college education to improve mental health. This effect appears

when tested with demographic, race, and socio-economic controls in Model 4. Not only

does religious belief interact with higher levels of education do benefit mental health, but

one need not possess the highest levels of education in order to enjoy this benefit. Also,
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as evident in Table 4-5, religious involvement and education do not work in concert to

significantly influence mental health. These findings all counter Hypothesis #3.

When examined collectively, there is rather limited evidence to support each of

the three stated hypotheses. For example, those who are neither religious nor educated do

not always experience worse mental health. On the contrary, religion and the lowest

levels of educational attainment do not significantly affect mental health. There is some

evidence that being educated, and not religious, does. Across models, the main effect of

educational attainment is generally robust, though less so as other factors are tested

simultaneously, though the main effect of religion has no bearing on mental health.

There is also evidence to suggest that those who are both highly educated, and strong

Bible believers, actually enjoy better mental health. This is evident when examining the

interaction term for “Word of God*4+ Years of College” and “Bible is the Answer*4+

Years of College.” In essence, the nature of the intersection of educational attainment

and religious involvement is strongly associated with the way in which religion is

measured.
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CHAPTER 5: CONCLUSION

The preceding chapters seek to both describe and test a relationship present in the

social world that has largely escaped the scrutiny of social scientists. For much of the

recent past, research concerned with religion and socio-economic achievement notes a

negative relationship between these factors. In regard to education in particular, evidence

suggests that religious involvement (and groups known for high levels of religious

involvement, e.g. conservative Protestants) are not always socially isolated from each

other. For example, Sherkat and Darnell (1999) note that fundamentalist male children

who agree with their parent’s fundamentalist beliefs are not hindered in their educational

advancement, while their female counterparts are not hindered at all. Similarly,

Beyerlein (2004) notes that there is considerable variation in post-secondary educational

achievement among different conservative Protestant groups. And, in a study looking

specifically at religious involvement, Loury (2004) notes that among adolescents, service

attendance is positively associated with school completion. Taken in summation, religion

and education are not always mutually exclusive social factors. Rather, there are many

who are both religiously involved and educated as well as many who are neither.

Despite this fact, no study to date has examined the ways in which these factors

together may interact to influence health and mortality. This is somewhat surprising

since, as noted, religion and educational attainment are not always separate social

entities. It is also surprising given the considerable empirical evidence that both higher

levels of education and greater religious participation are linked to desirable health and
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mortality outcomes in the United States. Though they are not always independent of one

another, the health and mortality literature has largely treated them as such.

As noted throughout Chapter 1, there is reason to suspect that, though both

religious involvement and educational attainment individually benefit health and

mortality, their ability to work in concert may not result in similar outcomes. A recent

study by Moulton (2006) presents evidence to support this notion. More specifically, this

study uses data from a large, nationally representative sample of U.S. adults linked to the

National Death Index to demonstrate that mortality risk declines monotonically with

increasing levels of religious involvement, though increases in a remarkably similar

fashion for those with 4 or more years of college. To the author’s knowledge, this is the

first study to provide evidence that public religious involvement can be harmful for

mortality, and it is so when it works in concert with high levels of education.

In an attempt to take the next steps after the Moulton (2006) study, this

dissertation tests three specific hypotheses. They include: (1) individuals who are neither

highly educated nor religiously involved will experience a mortality risk disadvantage,

(2) individuals who are either highly educated or religiously involved will experience a

mortality risk advantage, and (3) individuals who are both highly educated and

religiously involved will experience a mortality risk disadvantage. These hypotheses are

tested in three new ways. First, as outlined in Chapter 2, I test the religious

involvement/educational attainment interaction for three adult age groups: young adults

(ages 22-44), middle aged adults (ages 45-64), and older adults (ages 65+). Several
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noteworthy findings are presented in Chapter 2 that shed additional light on this dynamic.

For one, neither the main effects of religious involvement, higher levels of educational

attainment, nor the interaction of both influences mortality risk for young adults.

Regardless of the covariates tested in conjunction with the focal main and interaction

effects, the latter never exert a statistically significant influence on mortality risk for

young adults. Relatively small sample sizes at the young adult ages may help to account

for their lack of statistically significant findings.

These factors work differently for middle and older aged adults. In terms of the

former, both main effects of religious involvement and educational attainment (at the

highest levels) exert a significant, protective effect on mortality risk during the 10+ year

follow-up period. The interaction of religious involvement and educational attainment

for these adults, however, does not significantly influence mortality risk. As shown in

Table 2-3, only the main effects of 4 or more years of college and religious involvement

reduce mortality risk for middle aged adults. The notion that high levels of educational

attainment and religious involvement work in concert to impact mortality risk for middle

aged adults is not supported in Chapter 2.

Unlike the two other adult age groups, findings for individuals in the oldest ages

generally coincide with the hypotheses tested throughout this dissertation. More

specifically, both religious involvement and high levels of educational attainment do

exert robust protective effects for mortality risk, though the latter appears to be explained

by higher levels of income. The interaction of religious involvement with the highest
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levels of educational attainment does in fact increase mortality risk, however. For the

oldest adults with 4 or more years of college, each unit increase in religious involvement

increases mortality risk during the follow-up between 28 and 30%, depending on the

covariates that are included in conjunction with these interaction terms. In a related vein,

the remarkably small degree of variation in both the main effects of educational

attainment and religious involvement and the interaction of both suggests that the

pathways responsible for this relationship remain unexplained. However, the findings

presented in Chapter 2 do tell us that the results in the original Moulton (2006) study are

driven largely by adults in the oldest age group, a finding similar to the Musick et al.

(2004) study. Since mortality is concentrated at the oldest ages, the finding that high

levels of education and religious involvement are particularly salient in these ages is

noteworthy. Nevertheless, considerable research is needed to understand the

underpinnings of the religion/higher education relationship as it pertains to mortality risk.

Chapter 3 of this dissertation makes yet another attempt to shed light on the

relationship between religion and educational attainment as they affect mortality risk. As

noted above, much of the religion and mortality literature implements public religious

attendance as the sole measure of religion (Hummer et al. 1999; Ellison et al. 2000).

Though exceptions exist (e.g. Musick et al. 2004), the religion/health/mortality

relationship is strongest when religion is measured with frequency of service attendance.

However, religion is a multidimensional phenomenon. All of the elements that comprise
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the phenomenon of religion are not captured with a single measure of religious

involvement.

It is the dearth of information known about how (or if) other religion measures

influence mortality risk, particularly when tested simultaneously with educational

attainment, that Chapter 3 seeks to address. Using the first two waves of the National

Survey of Families and Households, four religion measures are tested in conjunction with

educational attainment in order to further understand the relationship of these factors to

mortality risk. In addition to a standard measure of religious involvement, three

measures of religious belief are tested: strong agreement that the Bible is the actual word

of God, that the Bible is the answer to all human problems, and strong agreement that the

respondent is a fundamentalist. These measures are implemented in order to test their

individual influences on mortality risk, as well as the ways in which they interact with

educational attainment to influence mortality risk.

As noted throughout the Results and Discussion and Conclusion sections of

Chapter 3, these variables do little to influence intrawave mortality risk. By and large,

the main effects of these three measures of religious belief do not impact mortality risk in

a statistically significant manner, when tested alone or in concert with educational

attainment. Interestingly, findings presented in Tables 3-2 through 3-5 show no benefit

to higher levels of education – a finding that counters those presented in Chapter 2.

However, there is a sizable mortality risk disadvantage for those who have 11 or less

years of education, compared to their counterparts with 12 years of education. In regard
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to religious involvement, findings presented in Table 3-5 suggest that there is a modest

significant protective main effect. There is, however, a significant protective interaction

effect for religious involvement and 11 or less years of education. More specifically,

mortality risk declines steadily with increasing levels of religious involvement. This

finding lends support to Hypothesis #2.

As noted in Chapter 3, however, there are several noticeable limitations to the

findings presented in this chapter. First, missing or incorrect data may limit these

findings. The intrawave death coding from the National Survey of Families and

Households is not based on links to the National Death Index. Rather, proxy interviews

from other household members are used, potentially increasing the likelihood that data

are incorrect or inaccurate. It is also important to recognize that several deaths that

occurred between the first two data collection periods were lost due to missing

information on other covariates.

Second, several of the Wave I health behavior measures are less than ideal for

studying mortality risk. In particular, the NSFH fails to include a smoking measure, or a

measure of body mass index – two factors known to be strong determinants of mortality

risk. In addition, the drug and alcohol questions merely ask for self-reports of the

presence of a problem, with no attention to frequency or quantities of each behavior.

With these caveats in mind, Chapter 3 presents further evidence that public religious

involvement does protect against mortality risk among U.S. adults, and does benefit

individuals with the lowest levels of education. Religious beliefs, however, do not
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influence mortality risk, either by themselves or in conjunction with educational

attainment.

Third, and finally, Chapter 4 examines the religion and education dynamic as it

applies to mental health. As with health and mortality risk, there is a substantial amount

of evidence to suggest that both religion and educational attainment are associated with

desirable mental health outcomes, though no study has examined these factors in concert

as they impact mental health. Findings are presented in Tables 4-2 through 4-5.

Several interesting and unexpected findings are evident. First, in all models

presented in Chapter 4, educational attainment is associated with better mental health.

However, with the introduction of several relevant controls, respondents with 1-3 years of

college appear to have a more enduring mental health advantage. In most models, the

monotonic effect of educational attainment disappears when race controls are included.

In Table 4-5, when religious involvement is included, the significant mental health

benefit associated with 4 or more years of college evaporates when religious

involvement/educational attainment interaction terms are introduced. Nevertheless,

higher levels of education are generally associated with better mental health outcomes.

The main effects of the religion measures bear a striking resemblance to those

tested for mortality risk. More specifically, the main effects of religious belief do not

significantly influence CES-D outcomes. Even religious involvement, a factor known to

be associated with better mental health and lower mortality risk, does not individually
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impact mental health. It also does not interact with educational attainment to influence

mental health.

Several of other factors do appear to interact with higher levels of education to

influence mental health, though in ways that counter the proposed direction of this

relationship. One such factor is the strong belief that the Bible is the actual word of God,

and is to be taken literally, word for word. As noted in Table 4-2, this belief interacts

with the highest levels of education to benefit mental health. A similar effect is present

when testing the belief that the Bible is the answer to all human problems. Both of these

interaction terms change little across models when tested in conjunction with a host of

relevant controls. Unlike the two measures of Bible beliefs, strong agreement that one is

a fundamentalist interacts with 1-3 years of college to influence mental health outcomes

for the better.

Several key points are noted. First, many of the included religion factors do

interact with educational attainment to influence mortality risk and mental health, though

not always for the worse. As evident throughout this dissertation, the measure of religion

that is most relevant to the relationship to both educational attainment and

mortality/mental health outcome changes depending on how religion is measured.

Second, when studying mortality risk, age is of key import, particularly when tested using

the NHIS-CRF data. As Chapter 2 notes, the oldest adults are primarily responsible for

the harmful interaction effect between religious involvement and high levels of

education. Third, and perhaps most importantly, there remains much work to be done in



134

explaining the factors responsible for the religion/education dynamic. In several of the

analyses presented above, the main effects of religion, education, and the interaction of

the two is not fully explained, despite being tested in conjunction with a host of relevant

controls. Future research may wish to focus on other possible avenues for studying this

relationship.

In addition to the limitations specific to individual chapters, this line of research is

hindered by several overarching limitations. For one, the measures of education used in

each chapter does not capture the type of education obtained. More specifically, in each

set of analyses, I am unable to differentiate between those who obtained 4 years of

secular or religious college education. Since the nature of the curriculum differs widely

across institutions, it is possible that educational measures used herein do not measure the

same type of education that all students receive.

Another limitation that permeates this line of research, as noted earlier, is the

Judeo-Christian bias present in the measures used in the included analyses. Measures of

service attendance frequency, Bible beliefs, and religious fundamentalism are directed

almost exclusively toward Judeo-Christians, particularly the latter. Those who do not fit

this mold religiously (e.g. Muslims, Buddhists, etc.) may skew the presented results,

either by answering survey items for different reasons, or omission from the analyses due

to non-response.

In a related manner, certain religion measures – particularly religious involvement

/ service attendance frequency – may qualitatively mean different things to different
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individuals. It has been suggested in the past that individuals may not always attend

services for religious reasons (Sherkat 1997). As such, religious involvement may not

always capture the integrative and/or regulatory properties (as hypothesized above) for all

attending individuals. The finding presented above should be interpreted with these

caveats in mind.
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