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Abstract

Little research has examined the relationship between religion and specific causes of death, although
cause-of-death analyses may provide insight into the mechanisms that lead from religious
involvement to premature mortality. Causes of death that closely link to specific health behaviors and
to social ties and support are most likely to be associated with religious involvement. For example,
cancer, circulatory, and respiratory disease mortality risks may be lower among those who report
higher levels of religious involvement, because religious groups often disapprove of smoking and
excessive drinking. Religious communities may also champion less violent and less risky lifestyles,
which may protect against mortality from external causes. We examine the effects of religious
involvement on cause-specific mortality for the adult population as a whole and by age and sex,
using a national data set and controlling for important confounding factors. The overall mortality
differentials across levels of religious involvement are similar by sex, but greater for middle-aged
than for older adults. Although religious involvement is not always protective, we do find that more
frequent religious attendance reduces the risk of death from such causes as circulatory diseases,
respiratory diseases, infectious diseases, and lung cancer. Overall, our results demonstrate how

cause-specific analyses add greater insight into how religious attendance affects mortality.



Introduction

There is a modest but growing literature about the relationship between religious involvement
and overall mortality. As Flannelly and colleagues (2004, p 1234) have noted, “the beneficial
effects of church attendance on all-cause mortality rates is the most solidly established
positive effect on religion and health.”* But little research has examined the relationship
between religion and specific causes of death (for exceptions, see Hummer et al. 1999; Oman
et al. 2002), even though cause-of-death analyses may provide insight into the mechanisms
that lead from religious involvement to mortality. Further, only limited research has

examined these relationships by sex and for specific age groups.

Religion and Mortality

We use a Durkheimian (1897 [1951]) perspective, which suggests that religious involvement
promotes health and reduces overall and cause-specific mortality by providing social
integration within the family and the community, regulating health behavior, and mitigating

the deleterious effects of daily stressors.

Social Integration

Participation in a religious community may provide individuals with social support and social
ties that reduce adult mortality risks. Social integration is often associated with better health
and lower mortality risks because it may provide people with the necessary social support at
times of acute illness or chronically poor health, ties to others who have interests in caring for
one’s own health, and a meaningful orientation toward life that comes from being surrounded
by significant others (Berkman and Glass 2000; House et al. 1988). Compared to individuals
who are not regularly involved in religious activities, those who are involved report more

social ties and interactions, evaluate these ties more positively, have more friendship



networks, and enjoy more social integration and social support in their community (Ellison
and George 1994; Jarvis and Northcott 1987; Koenig 2004).

Various religious doctrines support marriage and the family, two key dimensions of
social integration (Strawbridge et al. 1997). Compared to less religious individuals, those
who are more religious are more likely to be married, and report greater marital stability and
satisfaction (Koenig 2004). Spouses can provide advice on seeking medical care and can
encourage each other to make and keep medical appointments, obtain prescriptions or
treatment, and comply with medical regimens (Koenig 2004). Religious involvement may
also strengthen family cohesiveness and intergenerational ties that can reduce stress and
contribute to greater meaning in life (Flannelly et al. 2004).

More religiously involved individuals have deeper and richer social networks than
those who are less involved (Flannelly et al. 2004), in part because many religions advocate
the importance of establishing and maintaining close personal connections, and in helping
and caring for others (Krause 2004). Religious organizations often encourage social
interaction, communication, and friendship by sponsoring social events such as dinner
groups; organizing community excursions to plays, concerts, and sporting events; offering
opportunities to sing in the choir, play musical instruments, or serve as an usher or greeter;
and promoting educational programs (Musick et al. 2004). Congregation members may
provide financial, emotional, and instrumental support for each other in the forms of loans,
job-search networks, transportation, help with household chores, and health care advice
(Taylor and Chatters 1986).

In addition to congregational members, church-based friends, and social networks,
religious leaders may offer prayer and personal counseling; comfort friends, family, and
loved ones during difficult times; and arrange social, emotional, instrumental, and spiritual

support from congregational members or other community support services. When



individuals experience a trauma, illness, or stressful event, they often turn to their priest,
minister, or rabbi for advice and support. When someone loses a loved one through death,
especially homicide, clergy can offer support and provide coping strategies (Thompson and
Vardaman 1997).

The social integration provided by religious participation may impact some causes of
death more than others. Increased levels of social integration may delay the onset of
cardiovascular disease and aid in recovery from a stroke (Berkman and Glass 2000).
Although some kinds of social contact clearly aid in the transmission of infectious diseases,
some evidence suggests positive social contacts may improve immune functioning.
Compared to those with few social contacts, HIV positive men who have more social
contacts may have a slower decline in immune function (Theorell et al. 1995); those who
have more numerous social contacts may be less likely to develop a cold if they are exposed
to the virus, and they may have fewer symptoms if they do get sick (Cohen et al. 1997).
Finally, religious attendance may lead to lower risks of diabetes mortality, potentially
because diabetics are more likely to maintain their care regimen if they have social support

(Hummer et al. 1999).

Social Regulation of Behavior

Religious communities promote healthy behaviors and limit or proscribe unhealthy or risky
behaviors through sacred teachings, moral messages from congregational leaders, social
interactions, and church-based health awareness and intervention programs (Flannelly et al.
2004; Hummer et al. 2004; Kumanyika and Charleston 1992). Compared to people who
attend less regularly or not at all, those who attend religious services more often are less
likely to smoke cigarettes, drink excessively, or use illegal drugs (Ironson et al. 2002; King et

al. 2002; Levin 1994a, 1994b), and are more likely to obtain regular health screenings,



exercise regularly, and eat nutritiously.

Church-based programs can assist their members with health promotion and disease
prevention. Many religious organizations provide cancer education, screening, and
counseling (Weaver and Flannelly 2004). Some churches have employed telephone
counseling to encourage women to avail themselves of mammography screening (Duan et al.
2000). Compared to those who are more religiously involved, less involved individuals are
more likely to experience higher risks of invasive colon cancer and more advanced states of
colon cancer, perhaps due to lower rates of cancer screening (Kinney et al. 2003).

Churches may also initiate programs that aim to reduce high blood pressure, high
cholesterol, diabetes, obesity, and inactivity. One major church based weight-loss program
combined group nutritional education, behavioral counseling, and support sessions;
individual consultation with an on-site registered dietician; and exercise programs
(Kumanyika and Charleston 1992). Religious leaders often extol the importance of
maintaining respect for the body, which may explain why, compared to less religiously
involved individuals, more religiously active individuals eat more balanced meals (MclIntosh
and Shiffett 1984) and are more likely to engage in physical activity to maintain or improve
their health (Idler and Kasl 1997; Musick et al. 2004; Ott 1991).

Compared to individuals who attend religious services more frequently, those who
attend less frequently are more likely to initiate smoking, exhibit higher smoking prevalence
rates, and report fewer efforts to quit smoking (Whooley et al. 2002). Although most
denominations do not explicitly prohibit cigarette smoking, some—Mormons for instance—
do (Whooley et al. 2002). Instead, strong norms against smoking, coping strategies that
reduce stress, and admonitions against risk-taking behaviors may contribute to low smoking
rates among more religiously active individuals that, in turn, may contribute to low rates of

cancer, especially lung cancer, respiratory disease, and heart disease (Rogers et al. 2005).



Some religious denominations allow drinking whereas others forbid alcohol
consumption. Individuals are less likely to drink if they are affiliated with religious groups
that have strong stances against drinking (Bock et al. 1987), and among drinkers, more
religious individuals are more likely to avoid heavy consumption (Gartner et al. 1991,
Hummer et al. 1999). The relationship between religious activity, drinking, and mortality is
further complicated by the fact that alcohol consumption displays a j-shaped relationship with
mortality: mortality is slightly higher for nondrinkers, dips to its lowest level for light to
moderate drinking, and is highest for heavy drinkers. Those who follow religious doctrines
and abstain from drinking may avoid alcohol abuse but might miss some of the survival
benefits of light alcohol consumption.

Compared to more religious individuals, those who are less involved in religious
communities are more likely to be violent, carry and use weapons, and fight (Koenig et al.
2001). And among those who engage in sexual intercourse, religiosity is associated with safer
sex practices (Ironson et al. 2002). Higher propensities toward safe sex, nutritious meals,
light drinking or abstention, and nonviolence among more religiously involved individuals
should result in lower risks of death from HIV/AIDS and cirrhosis of the liver, and from such

external causes of death as suicide, homicide, and accidents.

Stress Reduction

Religious involvement may reduce stress and lower individuals’ risks of death by providing
them with a coherent world view and greater meaning to life; a sense of belonging, comfort,
and hope; feelings and thoughts of serenity and peace; positive coping strategies for
bereavement and illness; better surgery outcomes, including improved recovery; lower blood
pressure; and better immune function (Ellison 1994; Ironston et al. 2002; Kark et al. 1996;

Krause 1998; Weaver and Flannelly 2004). Religion may reduce stress by providing access to



supportive clergy and congregational members who may offer emotional and spiritual
support that help people to deal with feelings of anger, guilt, and hurt (Harrison et al. 2001;
Weaver and Flannelly 2004). Religion can help individuals cope with chronic diseases
including cancer, heart disease, diabetes, kidney disease, lung disease, and HIVV/AIDS
(Ironson et al. 2002; Koenig 2004; Olive 2004; Weaver and Flannelly 2004), and can
improve survival prospects for patients undergoing surgery. Compared to individuals who
reported that they received strength and comfort from religion, those who did not receive
strength and comfort from religion were 3.25 times as likely to die within six months of open
heart surgery, even net of age, participation in social groups, functional impairment, and prior
surgical history (Oxman et al. 1995). Those who are more religious also have greater overall
well-being, less depression, less anxiety, lower rates of suicide, and greater feelings of
efficacy (Harrison et al. 2001; Koenig 2004).

Religious involvement may reduce biological measures of inflammation and stress.
Prayer and religious rituals can contribute to the relaxation response—including lowered
blood pressure, heart rate, breathing rate, and metabolic rate—which can lower the risk of
hypertension (Krause 2004). Compared to less religiously involved individuals, those who
are more involved are better able to control their blood pressure and exhibit lower levels of
cortisol and advantageous levels of C-reactive protein (CRP), which improves their prognosis
for heart disease, diabetes, and HIV/AIDS (King 2004; King et al. 2002). Higher levels of
CRP indicate increased stress, reduced immune function, and higher levels of depression and
anxiety (King et al. 2002). Indeed, among adults aged 40 and older, diabetics who did not
attended religious services were 1.9 times as likely to have elevated levels of CRP compared
to diabetics who attended religious services, even after controlling for demographic factors,
smoking, social support, body mass, and health status. Stress reduction should lower the risk

of death from suicide and chronic diseases including cancer, heart disease, diabetes, kidney



disease, lung disease, and HIV/AIDS.

Aims

Much research on the association between religious attendance and mortality has been
constrained by lack of national data, small sample sizes, limited information about religious
attendance, few control variables, limited numbers of deaths, short follow-up periods, and
lack of detail on specific causes of death (for a summary of these critiques, see Sloan et al.
1999, 2000). We address these limitations by examining the effects of religious involvement
on overall and cause-specific mortality, using a large nationally representative prospective
data set that includes a long follow-up that has identified a large number of deaths and
controls for important confounding factors. Although some recent work has found gender
differences in the religion-mortality relationship (Koenig et al. 1999; Strawbridge et al.
1997), other work has not (Hummer et al. 1999; Musick et al., 2004). The effects of religion
and mortality may operate differently for younger and older adults (see Krause 2004). For
example, Musick et al. (2004) found that the effects of religious attendance on mortality are
greatest at youngest ages and diminish with increasing age. Therefore, we examine these

relations for the adult population as a whole, as well as by specific age groups and by gender.

Data and Methods

To examine the relationship between religious attendance and cause-specific mortality, we
use the 1987 National Health Interview Survey-Epidemiological Study (NHIS-ES), a
nationally representative data set of 22,080 noninstitutionalized adults aged 18 and older,
with an array of demographic, socioeconomic, health status, social relationship, and health
behavior variables (NCHS 1989). Our analysis of detailed causes of death is possible because

the National Center for Health Statistics (NCHS) recently linked the NHIS-ES to deaths in



the National Death Index (NDI) through the year 2002, via the Multiple Cause of Death
(MCD) file (NCHS 2004b).

Individual’s records are probabilistically matched to deaths using a set of twelve
identifying characteristics (including social security number, name, sex, race, date of birth,
marital status, and state of birth and residence). The matching method—uwhich has been
tested extensively, applied to a number of different data sets, benchmarked with longitudinal
data sets that were previously matched through active follow-up, and revised based on new
information—includes such innovative techniques as matching the last name based on a
sound alike system, and is considered to be quite accurate (see Patterson and Bilgrad 1986).

At the time of the interview, one percent of individuals did not provide enough
information to be matched to subsequent mortality; these records are dropped from the
analyses. Further, we excluded 7.8 percent of the remaining individuals who were missing
data on religious attendance or other key variables. Our final analyses are based on 20,139
adults. The NHIS-ES-MCD is particularly valuable because it ascertains vital status for
individuals for up to sixteen years after the initial interview, includes ample numbers of
deaths (with 3,934 decedents), and provides detailed cause of death classifications. Thus, we
have the unique opportunity to examine the effects of religious attendance on survival over a
long period of time. Whereas previous studies could follow vital status for eight years (see,

for example, Hummer et al. 1999), we can follow individuals for twice as long.

Measurement of Key Variables

Although, there are numerous measures of religiosity, including religious affiliation, beliefs,
practices, commitment, motivation, support, coping, and experiences, most of these variables
are correlated with one another (Flannelly et al. 2004), and the most theoretically relevant,

empirically robust, and widely used measure for health and mortality outcomes is self-



reported religious attendance (Flannelly et al. 2004; Koenig et al. 2001; McCullough et al.
2000; Musick et al., 2004). The NHIS-ES respondents were asked “How often do you go to
church, temple, or other religious services?”” and could report “never” or the number of times
per week, month, or year they attended (Chyba and Wasington 1993). We compared
individuals who reported attending more than once per week (referent) to those who attended
once per week, less than once per week, or never attend.

We control for demographic factors that likely influence both religious involvement
and cause-specific mortality, including age in single years, sex (O=female, 1=male),
race/ethnicity (0=not non-Hispanic black, 1=non-Hispanic black), and geographic region
(0=non-South, 1=South). Socioeconomic factors include education and income. We use
income equivalence, coded into $10,000 increments, to adjust family income by family size
and age of family members, and to account for differences in consumption patterns among
different sized families.? We code educational attainment categorically as 0-11 years, 12
years, and 13 or more years.

To assess social integration, we focus on marital status, social activities, and whether
people have friends or relatives they can count on in times of need. We code marital status as
currently (the referent), previously, or never married. We code participation in social
activities dichotomously (O=socially active, 1=socially inactive). Finally, we assess
integration with friends and relatives as whether individuals can count on friends (0=yes,
1=no friends to count on) and relatives (0=yes, 1=no relatives to count on) in times of need.

We examine how religion might work through the regulation of health behaviors,
such as cigarette smoking, alcohol consumption, and body mass. We code cigarette smoking
as never smokers (those who have smoked fewer than 100 cigarettes in their lifetime), former
smokers (those who have smoked at least 100 cigarettes in their lifetime but who no longer

smoke), current light smokers (those who currently smoke less than a pack a day), and



current heavy smokers (those who currently smoke one or more packs of cigarettes a day).
Although body mass is not a health behavior per se, it directly reflects exercise, dietary, and
smoking practices. We assess body mass with the Body Mass Index (BMI), which is
calculated as weight (in kilograms) divided by height (in meters) squared. We categorize
BMI as underweight (BM1<18.5), normal weight (the referent, 18.5 < BMI < 25),
overweight (25 < BMI < 30), obese class | (30 < BMI < 35), obese class Il (35 < BMI < 40),
and obese class 111 (BMI > 40). We code alcohol use into non-drinkers, light drinkers who
usually drink 1 to 3 drinks of beer, wine, or liquor when they drink, and heavy drinkers who
usually drink 4 or more drinks when they drink.

To control for the possibility of health selection—wherein less healthy individuals
may be less able to attend religious services—we use three health status variables including
activity limitations, self-reported health, and the number of days an individual was bedridden
in the last year. Activity limitations (O=not limited, 1=limited) indicate whether individuals
report any limitations in their daily activities. We code self-reported health status
categorically as poor, fair, good, very good, and excellent (the referent). Finally, we control
for the number of days individuals spent in bed, due to poor health, in the last year (0=30 or

fewer, 1=31 or more).

Coding Cause of Death

A key feature of our research is its incorporation of detailed causes of death. Until now,
almost all analyses of religion and cause-specific mortality have relied on the International
Classification of Disease, version 9 (ICD-9) classifications. With the new matches to deaths,
NCHS has coded all deaths from 1987 through 2002 with the more recent ICD version 10
codes (see also Anderson et al. 2001). We examine seven broad causes of death: circulatory

diseases (ICD-10 100-199), cancer (ICD-10 C00-D48), respiratory disease (ICD-10 JO0-J98),



diabetes (ICD-10 E10-E14), infectious diseases (ICD-10 A00-B99), external causes of death
(ICD-10 U01-U03, V01-Y89), and a residual category (for similar coding, see Rogers,
Hummer, and Nam 2000).> Furthermore, we disaggregate circulatory diseases into ischemic
heart disease (ICD-10 120-113), stroke (ICD-10 160-169), and all other circulatory diseases. It
is important to separate lung cancer (ICD-10 C33-C34), which is primarily due to cigarette
smoking, from other forms of cancer, many of which are less directly related to cigarette
smoking. And we separate external causes into suicides (ICD-10 U03, X60-X84, Y87.0),
suicides and homicides (ICD-10 U01-U02, X85-Y09, X87.1), and accidents (ICD-10 V01-
X59, Y85-Y86). Although we can examine suicide separately, and suicide and homicide
together, there are too few homicide deaths to examine separately. We combine causes of
death as necessary, such as when disaggregating our sample by age and sex. For example,
small sample sizes prevented us from disaggregating external causes of death by sex or by

age.

Analytic Strategy

Cox proportional hazards models allow us to examine whether individuals have survived or
died of a specific cause, as well as the timing of death. With heightened concerns about
protecting respondent confidentiality, NCHS now requires researchers to access the linked
NHIS-MCD through its Research Data Center (RDC) in Hyattsville, Maryland. This
confidential data set provides more information than was previously available through the
public use data set, including the day of interview and the day of death if the person died
(previously, only the month of interview and death were available from the public use files).
This information enables us to accurately model the number of days until death or right
censoring (i.e., the end of the follow-up period). For cause-specific analyses, those who die

from other causes are censored at the time of death. Proportional hazard models are a



valuable event history technique because they are very flexible and require no assumption
about the form of the baseline hazard rate (Allison 1984). We correct all estimated
coefficients and standard errors for weighting and sample design effects with Stata 8.0
software (StataCorp 2003). Moreover, we incorporate the new NCHS adult sample person
weights that adjust for the ineligible records (NCHS 2004). We acknowledge Robert
Kraswowski’s generous assistance in running the final analyses through the RDC at NCHS.

To consider the possibility that religious attendance can have advantageous and well
as detrimental effects on mortality, especially among specific causes, we employ two-tailed
tests of significance. Although there is substantial evidence to support the salutary effects of
religious attendance on overall mortality, some studies have suggested that religious
attendance can contribute to stress and risky behaviors (see, for instance, Pargament et al.
2001), which might manifest in specific causes of death.

We present our results through progressive model building: we begin with the basic
demographic model and then progressively add controls for SES, social ties, health
behaviors, and health status. This allows us to examine possible pathways through which
religious participation may shape mortality outcomes, while controlling for confounding
factors. For example, religion might work through certain factors—such as social integration
and behavioral regulation—to influence mortality; we want to understand those pathways
rather than simply isolate and eliminate those associations (Flannelly et al. 2004).

We control for the health and functional status of individuals at baseline to account
for health selection, wherein less healthy individuals may be physically unable to maintain
religious attendance. Because religious participation may have shaped the health and
functional status at baseline, but might also be affected by that health and functional status,
controlling for health and functional status at the time of interview provides a stringent test of

the relationship between religion and mortality. Models that control for health and functional



status may be conservatively biased and provide a lower bound for the relationship between
religious attendance and mortality. Models that do not control for health and functional status
will provide a less conservative and perhaps more realistic portrait of the effects of religious
attendance on mortality. Future research could specifically examine the role of health
selection in the relationship between religious involvement and mortality with panel data that

assesses health and religious attendance at multiple points in time, of the life-course.

Results
Table 1 displays means for our independent variables by religious attendance. Although
similar proportions of males and females never attend religious services, a much greater
proportion of females frequently attend religious services: among those who attend more than
once per week, just 35% are male whereas 65% are female. Compared to whites and non-
Southerners, proportionately more blacks and Southerners frequently attend religious
services. Individuals who more frequently attend religious services are more likely to be
married than unmarried, to be more socially active, to have friends and relatives that they can
count on, to abstain from drinking alcohol, and to have never smoked. For example, 41% of
those who never attend religious services are current smokers, but only 11% of those who
frequently attend religious services are current smokers.

(Table 1 about here)

Table 2 presents hazards ratios for religious attendance and overall mortality for all
adults. Model 1 reveals a strong relationship between religious attendance and overall
mortality: compared to individuals who attend religious services more than once a week,
those who never attend experience 48% higher mortality over the follow-up period,
controlling for demographic variables (for similar results, see Musick et al. 2004).

Controlling for SES (Model 2) slightly accentuates the relationship between religious



attendance and mortality. Controlling for social ties (Model 3) dampens the relationship
between religious participation and mortality, likely because religion reduces mortality risks
by providing individuals with important forms of social integration. Controlling for health
behaviors (Model 4) also dampens the relationship between religious attendance and
mortality, perhaps because religious communities may regulate the behaviors of participants
in ways that may promote healthy activities. Model 5 shows that the combined effects of
social ties and health behaviors are more important than either effect individually (compare
log-likelihood ratios of Model 5 to Model 4 and to Model 3). Model 6 controls for health
status to account for the possibility that less healthy individuals may be unable to attend
religious services. Although this reduces the relationship between religious attendance and
mortality, a significant relationship persists.
(Table 2 about here)

Table 3 shows the effects of religious attendance on cause-specific mortality. From
Table 3 forward, the tables present models that control for the same covariates as the
corresponding models in Table 2, but we present only the hazard ratios for religious
attendance. Circulatory diseases, the major cause of death in the U.S., are associated with
religious attendance. Model 1 shows that those who never attend religious services are 44%
more likely to die from circulatory diseases over the follow-up period than those who attend
services more than once a week. This effect is muted with controls for social ties (Model 3)
and health behaviors (Model 4) separately, and drops from statistical significance once we
control for both social ties and health behaviors (Model 5). The association between
attendance at religious services and ischemic heart disease (the primary cause of circulatory
diseases) is even stronger, and persists even after controlling for all other factors. Stroke
mortality, however, shows a different pattern: after controlling for health behaviors, those

who attend religious services less than once per week have lower risks of death than those



who attend religious services more than once per week.
(Table 3 about here)

Mortality from all cancers and from non-lung cancers, show a similar relationship
with religious attendance as mortality from strokes; those who attend less than once per week
have lower risks of death over the follow-up period than those who attend religious more
than once per week. Lung cancer mortality, however, exhibits a slightly different pattern.
Model 1 shows a graded but non-significant relationship between religious attendance and
lung cancer mortality over the follow-up period. This pattern disappears after controlling for
health behaviors.

Those who never attend religious services have 2.1 times the risk of respiratory
disease mortality as those who attend services more than once per week (Model 1), a
relationship that likely results from the social ties and behavioral regulation provided by
religious communities (Models 3 though 5). Religious attendance is only significantly related
to diabetes mortality when controlling for health behaviors, including obesity (Model 4), but
disappears once we control for social ties (Model 5). Compared to those who attend religious
services more than once per week, those who never attend have 2.6 times the risk of dying of
infectious diseases over the follow-up period (Model 1); this relationship declines only
modestly after controlling for socioeconomic status, social integration, behavioral regulation,
and health status (Model 6).

Religious participation shows a graded but non-significant relationship with external
causes of death; a similar pattern emerges when focusing on suicide or suicide and homicide
jointly. But this pattern achieves statistical significance when examining accident mortality.
Compared to those who attend religious services more than once per week, those who never
attend have 2.4 times the risk of death from accidental causes over the follow-up period. This

relationship drops from significance after controlling for health behaviors, perhaps because



religious communities may prompt individuals to drink and smoke less, behaviors that are
associated with risk-taking and drinking-related accidents. Finally, higher levels of religious
attendance protect against the residual causes of death, even after controlling for

socioeconomic, social ties, health behavior, and health status variables.

Sex and Age Specific Analyses
Table 4 presents hazard ratios for the relationships between religious attendance and overall
mortality, separately by sex and age groups, and shows that the risks of overall mortality for
religious attendance are remarkably similar by sex (for similar results, see Musick et al.
2004). For all ages, the protective relationship between religious participation and mortality
persists throughout all models. The hazards ratios of overall mortality for religious
attendance are greatest among individuals aged 45-64, and somewhat lower among older and
younger adults. Because of the small number of deaths among those aged 18 to 44 (N=407),
we will not present cause specific analyses for this age group.

(Table 4 about here)

Table 5 shows the cause-specific analyses for females. Model 1 shows that compared
to women who attend religious services more than once per week, women who never attend
have increased risks of death over the follow-up period, from circulatory disease (including
ischemic heart disease and other circulatory disease), respiratory diseases, infectious
diseases, external causes, and residual causes. Among women, the relationship between
religious attendance and external causes appears to result from socioeconomic differences
(Model 2). The higher levels of social integration and behavioral regulation among those who
attend religious services more often fully accounts for the relationship between religious
attendance and respiratory disease (Model 5). Additionally controlling for health status at

baseline accounts for the relationship between religious attendance and circulatory disease



mortality and other circulatory disease mortality (compare Models 5 and 6). Nevertheless,
among women the protective effect of high levels of religious attendance on ischemic heart
disease, infectious diseases, and residual causes of death remains significant in the final
models (see Model 6).

(Table 5 about here)

Among women, increasing levels of religious attendance may not be beneficial for
cancer mortality. Women who attend religious services less than once per week have between
19% and 28% lower risks of overall and other cancer mortality over the follow-up period,
respectively, than women who attend services more than once per week (Model 1). These
relationships persist after controlling for demographic, social ties, health behavior, and
baseline health status variables (Model 6).

Table 6 shows the cause-specific analyses for males. Model 1 reveals that compared
to men who attend religious services more than once per week, men who attend less often
have increased risks death over the follow-up period from circulatory disease (including
ischemic heart disease), lung cancer, respiratory diseases, external causes, and residual
causes. The relationship between religious attendance and lung cancer mortality results from
socioeconomic differences among men (Model 2). The inverse relationship between religious
attendance and circulatory disease and ischemic heart disease disappears after adjusting for
the higher levels of social integration and healthier behaviors among men who attend
religious services more often. Further, compared to men who attend services more than once
per week, those who attend services less than once per week or weekly have lower risks of
death from circulatory disease, ischemic heart disease, and stroke, after controlling for social
integration and behavioral regulation variables (Models 3 through 5). Nevertheless, men who
attend religious services once per week have increased risks of mortality from external and

residual causes over the follow-up period than men who attend services more than once per



week (Model 6). Thus, modest levels of religious participation may be associated with
increased risks of death from some causes, but reduced risks of death from other causes.
(Table 6 about here)

Table 7 presents the hazard ratios for the relationship between attendance at religious
services and cause-specific mortality among adults aged 45 to 64 at baseline. Compared to
those who attend religious services more than once per week, those who never attend have
increased risks of death from circulatory disease, ischemic heart disease, respiratory disease,
and residual causes of death over the follow-up period (Model 1). Further, when examining
other circulatory diseases, the hazard ratios for those who attend services less than once per
week or once per week, are at the margins of significance (p=0.118 for both hazard ratios),
when compared to those who attend services more than once per week. Higher levels of
social integration and healthier behaviors among those who attend religious services more
often accounts for the relationship between religious attendance and respiratory disease
mortality (Models 3 through 5). Health selection may account for the relationship between
religious attendance and circulatory disease and other circulatory disease mortality over the
follow-up period (compare Models 5 and 6)—although the hazard ratios for other circulatory
diseases remain large and at the margins of statistical significance (hazard ratio [HR]=2.90,
p=.144 for those attending less than once per week, and HR=2.87, p=.136 for those attending
once per week, relative to those attending more than once per week). Nevertheless, those who
attend religious services more than once per week have lower risks of mortality from
ischemic heart disease and residual causes, than those who attend less frequently, even after
adjusting from the full set of covariates.

(Table 7 about here)
Table 8 presents the hazard ratios for the relationship between attendance at religious

services and cause-specific mortality among adults aged 65 and older at baseline. Compared



to those who attend religious services more than once per week, those who never attend have
increased risks of death from circulatory disease, ischemic heart disease, other circulatory
disease, lung cancer, respiratory disease, external causes, and residual causes of death over
the follow-up period (Model 1). Socioeconomic differences account for the relationship
between religious attendance and lung cancer mortality among older adults (Model 2).
Controls for social integration and health behaviors account for the relationship between
religious attendance and mortality from circulatory disease, respiratory disease, and external
causes (Models 3 through 5). But increasing levels of religious involvement are associated
with lower risks of mortality from ischemic heart disease and residual causes of death, even
after controlling for socioeconomic, social integration, health behavior, and baseline health
variables.

(Table 8 about here)

Among adults aged 65 and older, increased frequencies of religious attendance does
not always translate into lower risks of mortality. After controlling for social ties and health
behaviors, those who attend services less than once a week or weekly have lower risks of
mortality from stroke, cancer, other cancers, and diabetes over the follow-up period, than

those who attend more than once per week (Models 3 through 5).

Conclusions

Our analyses provide a rigorous and comprehensive assessment of the relationship between
religious involvement and overall and cause-specific mortality among adults in the U.S. We
advance prior research by using a large nationally representative data set with a long follow-
up period, examining overall and detailed causes of death by sex and for specific age-groups,
controlling for a wide array of covariates, and making use of the ICD-10 codes for classifying

causes of death. In general, our results show that more frequent attendance at religious



services is associated with lower risks of overall mortality, and with lower risks of some
specific causes of death, for men and women, and for individuals in various age groups.

Religious attendance is related to mortality in part through social integration—as
indicated by social ties within the household, to other relatives and friends, and by the level
of social activities—and through the regulation of health behaviors—including smoking,
drinking, exercise, and dietary practices (as indicated by body mass). Compared to less
religiously involved individuals, those who are more religiously active are more likely to be
married, and have several built-in social circles (Ellison and George 1994; Jarvis and
Northcott 1987; Koenig 2004), which may result in lower risks of mortality from ischemic
heart disease, respiratory disease, infectious disease, and residual causes of death. Further,
religiously active individuals have low levels of smoking and drinking, which translate into
lower risks of overall mortality and mortality from circulatory diseases (including ischemic
heart disease), respiratory diseases, and accidents. Thus, religious groups could promote
health and prevent disease through encouraging positive health behaviors, and providing
screening and stress-reduction programs (see Levin 1996). Several church-based health
awareness and intervention programs have been successful in reducing high blood pressure,
high cholesterol, diabetes, obesity, and inactivity (see, for example, Kumanyika and
Charleston 1992), which can reduce the risk of death for such causes as heart disease,
diabetes, and some cancers.

Even after controlling for socioeconomic, social ties, health behavior, and health
status variables, those who attend religious services more often have reduced risks of
mortality from ischemic heart disease, infectious diseases, and residual causes of death
(Table 3). This may be because religious communities reduce stress and provide social and
psychological resources that allow individuals to cope with chronic or acute illness (Ironson

et al. 2002; Koenig 2004; Olive 2004; Weaver and Flannelly 2004).



Controlling for socioeconomic factors slightly accentuates the relationship between
religious attendance and mortality. This suggests that compared to individuals who are less
religiously active, those who are more religiously active have slightly lower socioeconomic
statuses. Religious activity may help to ameliorate the increased mortality risks among those
who are at greatest socioeconomic risk of poor health. Religious institutions provide social,
instrumental, and financial resources that can improve a person’s quality and length of life.

We found little difference between men and women in the relationship between
religious attendance and overall mortality, which is consistent with the findings of Musick
and colleagues (2004). However, more differences emerged when focusing on cause-specific
mortality. Both men and women who attended religious services less often had increased
risks of death from ischemic heart disease, respiratory disease, external causes, and residual
causes of death, compared to men and women who attended services more regularly (Tables
5 and 6, Model 1). But, more frequent attendance protected women, but not men against
mortality from other circulatory diseases and infectious diseases, whereas more frequent
attendance protected men, but not women, from lung cancer mortality (Tables 5 and 6, Model
1). High male lung cancer mortality among men is most likely due to the high cigarette
consumption levels sustained by males for long periods of time.

The relationship between religious attendance and overall mortality appeared
strongest among adults aged 45 to 64, and was somewhat weaker for older and younger
adults. Although we only had enough deaths to examine specific causes among those aged 45
to 64, and those aged 65 and older, we found evidence for some differences. More frequent
religious attendance was associated with lower risks of death from causes including
circulatory diseases, ischemic heart diseases, respiratory diseases, and residual causes, for
both middle-aged and older adults (see Tables 7 and 8, Model 1). But more frequent religious

attendance protected older-aged, but not middle-aged adults, from other circulatory disease



and lung cancer mortality (see Model 1). Because there is a long lag between cigarette
smoking and lung cancer, and because most lung cancer deaths occur at older ages, it is
reasonable to expect significant lung cancer mortality at the oldest ages.

Higher levels of religious attendance are not always associated with lower risks of
death. For both men and women, and among adults aged 65 and older, those who attend
religious services less than once per week or weekly, sometimes exhibit lower risks of death
than those attending services more than once a week, from causes including ischemic heart
diseases (males), strokes (males and older adults), other cancers (females and older adults),
and diabetes (older adults). This may be because religious communities contribute to stress
and risky behaviors in some instances (see Pargament et al. 2001), or because we possibly
“over control” for health, health behavior, and social relationship factors. Nevertheless, this
pattern manifests for other cancer deaths in the most simple models that pool all ages and
both sexes (see Table 3, Model 1). Certainly, there are enough unanswered questions about
the effects of religion on mortality to warrant additional research, and to caution against hasty
plans to fully and extensively incorporate religion into the health care setting or to give
religious counseling and support to patients who do not want them. Further, some religious
beliefs may conflict with medical treatment: Christian Scientists do not get immunized or
take antibiotics and Jehovah’s Witnesses do not accept blood products (Koenig 2004).
Religious individuals may surrender control of their health to God and abandon an active role
in their own health. And spiritual struggles—with anger; a sense of abandonment of,
alienation from, or punishment by God; and social isolation, exclusion, and stigma from
religious communities—can contribute to stress, depression, risky health behaviors, and
negative coping strategies that can increase the risk of death (Ironson et al. 2002; Koenig
2004; Pargament et al. 2001, 2004). Future research must endeavor to clarify what

mechanisms might drive the possible relationship between increasing religious involvement



and death from some causes, for specific groups.

We used the long follow-up to take advantage of increased numbers of deaths and,
along with the larger numbers of death, to examine more detailed causes of death. Our results
confirm previous results (see, for example, Musick et al. 2004), but produce more muted
effects than Hummer et al. (1999). Thus, the advantage of longer follow-up periods is partly
countered by more attenuated results. It is important to be mindful of status transitions over
time: the longer the follow-up, the greater the chance that individuals will change their
marital, smoking, or other statuses, or modify their religious participation. Future research
could further exploit the long follow-up period and examine whether the relationship between
religious attendance and mortality is constant or changing over time.

It is important to remember that people may acquire religious beliefs and decide how
active to be in their religious communities, without specifically thinking about their health.
Although social policies may use religious organizations to effectively promote health (see,
for example, the mentions of faith-based communities in the US Department of Health and
Human Services Strategic Plan, 2003), not all individuals will willingly participate in those
initiatives. Further, those who are enticed into participation in religious communities may not
receive the full health benefits experienced by those who have incorporated the social and
spiritual dimensions of those communities into their daily lives. Nevertheless, those who do
participate in religious communities, may experience lower risks of overall and cause specific

mortality.



Endnotes

! In many instances, we cite literature and follow convention by discussing church
attendance. Nevertheless, in most instances, we are measuring attendance at religious
services, which includes churches, synagogues, mosques, and other places of worship.
2NHIS first asks respondents whether their family incomes are below $20,000 or $20,000 or
above, and then follows up with a question about detailed family income. Because there are
more missing values for the latter question, we exclude the small percentage of individuals
who refuse to answer any question on family income, then impute values for those missing
detailed family income by using regression to estimate income separately for those with
family incomes in the two broad categories, based on a model that includes age, age-squared,
marital status, employment status, education, and race. For those in the highest income
category, we estimate a median value, based on the methodology developed by Parker and
Fenwick (1983) and Wright (1976:163), and applied by Krueger et al. (2004).

% Cause-of-death codes may vary by religious involvement. For instance, more religiously
active individuals are expected to have stronger and more extensive social relationships,
including spouses, and are more likely to follow medical regimens, which may translate into
better communication with doctors and other medical personnel, leading to more precise
ascertainment of the cause of death. This may lead to an underestimate in the religious/non-
religious gap in specific causes of death, such as diabetes or cancer, and an overestimate in
the religious/non-religious gap for residual causes. But because we have grouped causes of

death, small differences in very specific causes of death will not be an issue.
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