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Methods: The data come from a nationwide survey of adults of all ages (N = 816). Based on

data from blood samples, cholesterol was measured by subtractindemgity lipoprotein from

total cholesterol. Questions were administered to assess how often study participants provide and
receive spiritual support from fellow church membersritsail support is assistance that is
exchanged.with the explicit purpose of increasing the religious beliefs and belaitioe

recipient. Controls were established in the analyses for a number of healtloizf@ag.,
exercise),"other types of religis involvement (e.g., church attendance), and demographic
characteristics(e.g., age, sex, education). The study variables were assessed with ordinary least
squares regression procedures.

Results: The data suggest that providing spiritual support tends to reduce the magnitude of the
relationship‘between stress and cholesterol. In contrast, similarlstiféssng effects were not
observed with the measure of receiving spiritual support at church.

Conclusions. The findings contribute to mounting evidence on the relationship between religion
and health.because they are based on biological measures.
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Researchers have been arguing for some time that high levels of cholestetoW(.e
density lipopotein cholesterol LDL) are associated with an elevated risk of cardiovascular
disease (Expert Panel on Detection, Evaluation, and Treatment of High Blood Ghbieste
Adults, 2001). These insights have led a number of investigators to search fatdhetfaat
promote high*DL levels. Although a number of potential explanatory variables have been
identified, research reveals that exposure to stress may play an importamtihaerocess. For
example, Steptoe and Brydon (2005) report the results of an experiment in which péastiaipan
the highest stress condition had greater odds of having clinically elevated chbteatestudy
participants.in.the lowest stress conditionmifar results have been reported by Bachen et al.
(2002), Bacon,/Ring, Lip and Carroll (2004), and Stony, Niaura and Bausserman (1997).

Focusing on the potentially important role of stress is important because it allows
researchersito take advantage of a vast literature which indicates that greater exposure to stress is
associated with a wide range of physical and mental health problems (e.g., Rice, 2012).

Moreover, this literature reveals that people often rely on an array of copmgaesin an
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effort to reduce or avoid the unwanted effects of stress (Folkman, 2011). A broadfrange

coping resources have been studied including strong feelings of personal contttl&Elli

Lowman, 2015) and an elevated sense ofestifem (Mossakowski, 2015). It is especially

important for the purposes of the current study to noteathapidly growing literature also

indicates that.many people turn to religion when stressors arise in their lives (Pargament, 1997).
Even so, thereonly appears to be one study that examines the relationship betwseen stres
religion;"and cholesterol (Mako et al., 2007). These investigators report that indicators of
allostatic load are lower among people with more frequent church attendanceukhttdy,

there are two limitations in this study. First, the measure of cholesterol was embedded in a larger
allostatic leadsindex, making it difficult to determine the nature of the relationship between
church attendance and cholesterol specifically. Second, church attendance was the only measure
of religion that was assessed in this study. Researchers hawa for some time that religion is

a complex phenomenon that involves much more than attendance at worship sertzees (Fe
Institute/National Institute on Aging Working Group, 1999).

Thempurpose of the current study is to examine the relationship bettvess) religious
involvement, ‘and elevated cholesterol levels. An effort is made to contribute to the literature in
two potentially important ways. First, an emphasis is placed on assessing thalpstress-
buffering.properties of social support ssis that tend to thrive in religious institutions (Krause,
2008). This focus is justified because research reveals that strong social support systems in the
secular world tend to offset the effects of stress on cholesterol levels (Thomas, Godwin, &
Goodwin, 2985). Second, both giving and receiving chibaded social support are examined
below. Thissapproach is noteworthy because research reveals that providing assistance to fellow
church members tends to offset the effects of stress on mortality whikangipport at
church fails to provide a similar stress buffering effect (Krause,)2006 study was based on a
nationally representative sample of 1,500 older people who were followed for a petiogkeof
years. Brown, Nesse, Vinokur, a8dith (2003)report similar results in their study of giving
and receiving'social support in secular networks

Before,turning to the mechanics of this study, it is important to explain why helping
others at church may be a more effective coping resource than receiving assistance from them.

This hypothesis is consistent with observations that were made some time ago by Reissman
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(1965) in his classic discussion of the helper principle. In order to see why giving suppdré m
more beneficial than receiving it,is necessary to reflect more deeply on the nature of social
support. Social support is a vast conceptual domain in its own right (Roy, 2011). Although
people may help each other in a number of ways, an emphasis in the current study is placed on
one type ofsgpport that is unique in religious lifespiritual support. Spiritual support is defined
as assistance that is given with the explicit purpose of bolstering the religieds &ed
behaviors‘ofithe recipient. There are two reasons why providing spiritual suppovo fell
church members may help support providers cope more effectively with the stressors that arise in
their own lives. First, virtually every major faith tradition extols the virtues of helping people
who are insneed (Lundberg, 2010). It follows from this that providing support to people at church
should enhance the self-esteem of support providers because they are engaging in bahavior t
is valued and encouraged by their faith. This is important because a number of studigbhaieve
a stonger sense of selforth is associated with better health (Wickrama, O’'Neal, Lee, &
Wickrama;,2015).

Therseeond reason why giving support to others may be associated with better healt
(i.e., lowercholesterol levels) is found in Berger’s (1967) classic socialdbieory of religion.
He arguesithat developing and maintaining religious beliefs is an ongoing social phatéss
sustainedsthrough continued interaction with like-minded others. Cast within tlextcoiithe
current study, this means that when study participants strive to increase the religious beliefs and
behaviors of others, they tend to bolster their own beliefs, as well. Turning toythe wiich
spiritual support is measured in the current study shows how this might happen.

Takenas a whole, the discussion that has been provided up to this point leads to the
following study hypotheses: (1) providing spiritual support to fellow church membersfisédk
the effects of stress on cholesterol levels of support providers; (2) thelsifieseg
relationship between giving spiritual support and cholesterol will be stronger than the
corresponding.relationship between receiving spiritual support and cholesterol

M ethods

Sample

The data for this study come from the Landmark Spiritpialnd Health Survey (LSHS),

a nationwide fac¢o-face survey of adults age 18 and older who reside in the coterminous United
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States (i.e., residents of Alaska and Hawaii were excluded). This survey, which was completed in
2014, were conducted by the National Opinion Research Center (NORC) in CHhicago.
research was reviewed and approved by the Institutional Review Boards at theityrovers
Chicago and the University of Michigan. Interviewers read a full description ofutig t® each
participant,.aswered any questions they might have, and asked them to sign the informed
consent document.

The"NORC 2010 National Sampling Frame served as the basis for the sampling
procedures."This sampling frame is based on two sources. First, the bulk of thsdatarbes
from postal address lists that are compiled by the United States Postal Service (USPS). Second,
field employees were sent to enumerate all house in areas where USPS address lists were
unavailabler Sampling was done in three stages. First, Nekoarae Areas (NFAS) were
constructed. In‘'essence, NFAs are formed from pooling counties and metrop#s into
blocks of designated sizes. A total of 44 NFAs were selected with probabilitiestoal to
size. Then,.in the second stage, NFAs vpamitioned into segments consisting of Census tracts
and block groups. Segments were selected with probabilities proportional to sizehirdthe t
stage housing=tnits were sampled with equal probabilities of selection withinegmobrg and
the occupaist of these dwellings were recruited for the interviews. A more detailed description
of the sampling procedures is found on the study website:
(http://landmarkspirituality.sph.umich.edu/).

The.reponse rate for the study was 50 percent. The total number of completed interviews
was 3,010+ The sample was broken down into three age groups: 18-40 (N = 1,000), 41-64 (N =
1,002), andwage 65 and older (N = 1,008).

There are three reasons why the analyses that are presented below are based on a subset
of participants in the LSHS interviews. First, when the questionnaire for i s
developed,.the.members of the research team felt it did not make sense to asksjabstit
providing spiritual supprt to fellow church members if a study participant either never attends
worship services or if they go to church only one or two times a year. Consequently, 1,215 low-
church attenders were excluded from the analyses presented below. Second, blosdv&ample
taken to assess cholesterol levels. As in any study, some patrticipants declined to give a sample of

their blood (N = 1,2918eclined). This refusal rate is comparable to the refusal rates for other
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major surveys, such as the widelyed Health and Reement Survey (Crimmons, 2015,
personal communication). Third, questions on providing and receiving spiritual swgpemot
administered to study participants who gd#ntified as atheists (N = 78). Consequently, after
using listwise deletion to dewlith item nonresponse, complete data were available for 816
individuals..Fhe exclusion categories are not mutually exclusive (e.g., some peopkfuyged r

to give a blood/sample also did not attend church). As a result, subtracting the sum efshe ca
in exclusion‘criteria from the original sample size does not equal 816.

Preliminary analyses revealed that the average age of the study participants is 46.9 years
(SD=17.8), approximately 39 percent are men, 47.3% were married at the time of tHevinterv
and the average level of education was 13.5 y&ids-(3.1 years).

Follewing standard practice in the analysis of large nationwide surveys, the diia for
analyses presented below were weighted (see Getas 2004). A major goal in nationwide
sampling is to obtain data that are representative. Unfortunately, this is rarely the case because
all targeted participants are not included in the study. This may be dueois fdet non-
response (ewgw refusals). Consequently, the data are adusikd these factors into account.

The data for the sample are compared with a “gold standard” data base and weights are assigned
to each case so that the sample is brought in line with known population estimatks &edy

website fora more detailetiscussion of the sample weighting procedures).

M easures

Table 1 contains the core measures that are used in this study. The procedures that were
used to codethese indicators are provided in the footnotes of this table.

<Insert Table 1 about here>

Cholesterol As noted earlier, blood samples were taken from study participants.
Measures,of total cholesterol and higgnsity lipoprotein cholesterol (i.e., HDL) were derived
from these samples. Then, following the recommendations of the Emerging Risk Factors
Collaboration (2009), the HDL measure was subtracted from the measure of total cholesterol.
The authorswreport that this procedure helps reduce bias that is encountesrdptsab
measure LDL.directly in survey researslee also, Lakshmy et al., 2010; Huang, Kao, & Tsal,
1997). Also, as this distinguished team of investigators report, this measure ofecbbtzs be
obtained without the need to fast, which is an important consideration in large ndgonwi
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surveys. A high score on this outcomaales higher levels of undesirable cholestdybi(
103.7;SD=40.3).

Stressful Life Event&xposure to stressful life events was assessed with a checklist of 12
undesirable stressors that was devised by Moos, Cronkite, Billings, and Finney (1984pIA s
count was created of the number of undesirable events that study participants experienced in the
18 month period prior to the interview. The average number of events that were emcbopter
the participants’in this study was 2S0(= 2.0 events).

Spirittal"'Support The amount of spiritual support that was received from and provided to
fellow church members was assessed with the measures that were developed by Krause (2008).
Two featuressof these items are noteworthy. First, when the indicators weresteirad, study
participants‘were told not to count spiritual support that was exchangeolénsBidy groups,
prayer groups, and worship services. This helps insure that informal spuipparsamong
fellow church members is being assessed. Second, other than the fact that the items referred to
giving and\receiving support respectively, the question stems for both types of exchargges w
identical. Thissmakes it easier to compare and contrast the effects of giving and receiving
spiritual support.

A'high score on the spiritual support measures stands for giving or receiving spiritual
support more often. The mean of the measure of received spiritual supporSB#%.9.6) and
the mean of the measure of spiritual support that was provided SO0224.7). The estimate of
Cronbach’s alpha for the received support index is .842 while the corresponding efstirttage
measure of'spiritual support provided to others is .918.

Health-Behavior Control Variablegour indicators were included in theadyses to
control for the effects of weknown correlates of high cholesterol: the number of days per week
in which study participants engage in at least 15 minutes of moderate exbeciz@mber of
days per week.in which study participants engage leaat 15 minutes of strenuous exercise and
the number. of days per week in which respondents consume redlimesd.specific health
behaviors were selected because research reveals that more frequent exercise (Rupper, Conn,
Chase, & Phillips, 2014) andi@iding red meat (Truswell, 2007) are associated with lower
cholesterol levels. A guestion was also administered to assess whether study participants are

taking prescribed medications for cholesterol (i.e., statins).
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Religion Control VariablesThree additional measures of religion were included in the
study model to help insure that the observed effects were due to spiritual support per se rather
than some other dimension of religion that is associated with it. These religion control variables
include indcators of the frequency of church attendance, the frequency of private prayei, as wel
as an indicater. of religious preference. Religious preference was classified with a modified
version of the scheme proposed by Steensland and his colleagues (Stestradla@@00). These
researchers‘drew a distinction between Evangelical Protestants and Black Protestants on the
grounds that'although these groups are doctrinally similar, their political views differ
significantly. However, because the current studyisconcerned with political views, Black
Protestants and Evangelicals were combined in the analyses presented below. This resulted in a
binary measure that contrasts Evangelicals with all others. Approximatelyndig®ated they
affiliate with an'Evangelical denomination.

Demographic Control Variables he relationships among the measures in Table 1 were
assessed after the effects of age, sex, education, marital status, and race were controlled
statistically=Age and education were scored continuouslgans whereas sex (1= men; 0 =
women) marital’'status (1= married; O = otherwise), and race (1= Black; O =shtlere coded
in a binary-formatlt should be emphasized that the “other” category in the race variables
contains. Whites, Hispanics, and Asan
Data Analysis Strategy

According to the theoretical rationale that was developed for this study, the uthwante
effects of stressful life events on cholesterol levels should be reduced for people who give and
receive moresspiritual support. This spegation calls for a statistical interaction effect between
stress and spiritual support on cholesterol levels. The proposed interactions were evaluated with
ordinary least squares multiple regression. The procedures recommended by Aikessand W
(21991) werdollowed in these analyses. First, all independent variables were centered on their
means. Then, tavmultiplicative terms werormed by multiplying the centered values of stress
by the centered values giving and receiving spiritual support, respectively. Follbvsingsts
for the interaction effects were performed in two steps. The additive effects of the independent
variables were entered into the equation first. Then the multiplicative terms were added to the

equation in step two.
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Once the estimas described above been obtained, a formula provided by Aiken and
West (1991; see p. 12) was used to determine if the interaction effects are in the predicated
direction. Support for the study hypothesis would be found if the effects of stress become
progressively weaker at successively higher levels of spiritual supportoffheld provided by
Aiken and West (1991) produces estimates of the relationship between stresssamdythe
outcome at select values of spiritual support. Although any value of spiritual suppdrbeoul
used for'this'purpose, the following levels were used below: the lowest observed sopprt
minus one standard deviation below the mean, the mean, plus one standard deviation above the
mean, and the highest observed spiritual stgrore. There are two reasons why these
particular values were selected. First, they provide estimates of thelsifiessng properties of
spiritual support across the full spectrum of spiritual support scores. Secayuifiaagit
number of study participants had the highest and lowest scores. More spgcifiR2ll
respondents had the lowest possible score on the index of providing spiritual support (12.5% of
the sample) whereas 88 (10.7%) had the highest possible score on the measure of providing
spiritual support. Having a relatively large number of cases at a given data point is important
because it'helps reseaech avoid problems that might be created by data sparseness (see Cohen,
Cohen, West & Aiken, 2003, for a discussion of data sparse@#rss).these estimates have
been calculated, tests of statistical significance are computed with an additional formula
provided by Aiken and West (1991; see p. 16).

Results

Thessubstantive findings from this study are presented in Table 2. Model 1démote
first step inithe'test for the hypothesized interaction effects whereas Model 2 represents the
results from step two (i.e., when the multiplicative terms were added to the model).

<Insert Table 2 about here>

The data in the first column of Table 2 represent the additive effects iobiq@endent
variables on.cholesterol levels. These data initially create the impression that neith€p stress
.006;ns), spiritual support provided (f =.091; ns), nor spiritual support received (B =.020; ns)
are significantly associated with the cholesterol outcome measure.

A different picture emerges from the data when the interaction between stitess an

spiritual support is assessed (see Model 2). Two important findings emerge from this step in the
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analyses. First, the data indicate that the statistical interaction effect between giving spiritual
support to fellow church members and stress is statlgt&ggnificant (b =-.977;p < .01)
whereas the corresponding interaction that involves receiving spirityadrsdpm
coreligionists is_not significant at the .05 level (b = .38%; unstandardized estimates are
presented when discussing the results from tests for interaction effects because standardized
estimates ‘are not meaningful in this context). Based on the data analysis strategy that was
discussedabove, additional calculations were performed to see if the diredtienrgéraction
effect béween'stress and giving spiritual support is in the expected direction. Thesenadidit
computations provide support for the main study hypothesis. Among individuals who do not
provide spiritwal support to others (i.e., those with the lowest observed scoatgr gsgosure
to stress is associated with significantly higher levels of cholesterol (f =.208; b =4.181; p < .05;
not shown in Table 2). However, the effect of stress on cholesterol is not as gstadiyor
participants with giving spiritual spprt scores that are one standard deviation below the mean
(B=.104; b=2.097; p < .05; not shown in Table 2). The additional calculations suggest that
stress is netgsignificantly associated with cholesterol among study participants with average
scores a the measure of giving spiritual support to others (f =.007; b =.136; ns.; not shown in
Table 2).“The same is true for respondents with spiritual support scores that are one standard
deviation.above the mean (B =-.090; b=-1.826ns; not shown in Table 2). However, an
interesting relationship is observed for study participants with the highest pessildeon the
measure of providing spiritual support to others. At this level, the data reaégiting a good
deal of spirittral, support to fellow chth members is associated with significatbhyer levels of
cholesterol ($:=+.230; b =-4.612;p < .05; not shown in Table 2).
Discussion

Two important findings emerged from this study. First, the data contribute grawing
literature on religion and health by showing that spiritual support theipnovided by studin
the place where they worship tends to offset the effects of stress on cholesterol levels. But rather
than associating religion with setports of health, the data in the current study assess measures
of cholesterol,that were obtained from blood samples. The use of biological ouhs@seres in
the literature on religion and health is relatively rare, but it helps bolster confidence in the studies

that have been conducted in this area. Second, the results suggest that theybtedfadial
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effects involve providing spiritual support to fellow church members but not recepiigal
support from them. The notion that it is better to give than to receive is an integral part of many
faith traditions (Lundberg, 2010). Moreover, these findings add to several studies which also
indicate that giving support is more beneficial for support providers than recassiggance
from others(Brown et al., 2003; Krause, 2006).

It issimpaortant to reflect more deeply on two aspects ofitfigngs that are reported
above. First;it'is not entirely clear why receiving spiritual support from others fails to perform a
significant'stres$buffering effect. Eckenrode and Whethington (1990) provide some insight into
this issue. They maintain that when people are confronted by a stressful event, iigytigit
to resolve thesproblem on their own. Doing so avoids becoming a burden to others and it helps
individualstaveid problems that are associated with certain stigmatirasgars (e.g., divoe).
However, Eckenrode and Whethington (1990) go on to point out that if individual coping
responses prove to be ineffective, then people will turn to significant otherge®ifrom this
perspective, receiving support may be viewed as a marker of iladstual coping efforts. To
the extentdthatithis is true, receiving support may be a stressor in its own right.

The'seeond study finding that merits further reflect has to do with theoredaip
between stress and cholesterol at the highest leyebuiding spiritual support to others. The
findings.indiCate that among those who help others the most, greater exposure to stress is
associated withower levels of cholesterol. At first glance, it may not be evident why this may be
so. However, some insight is provided by the literature on growth through adversity. According
to this perspeective, some individuals find that their sense of psychologit&leey actually
increases assthey negotiate the stress process (Joseph & Linley, 2005). Thisagmptew
because some investigators maintain that religion may play an especially important role in this
respect (Q'Rourke, Tallman, & Altmaier, 2008). Perhaps individuals who provide a good deal of
spiritual support to others are more likely to find theyehgrown when stressors arise in their
own lives. Althoeugh data are not available to identify the intervening mechanismscumritbiet
study, perhaps becoming deeply involved in helping others provides a significant respite from
one’s own difficulties. Thi is important because research with some kinds of stressors (e.g.,
caregiving) suggests that finding respite greatly enhances feelings dfeiadl{Rose, Noelker,

& Kagan, 2015). Regardless of the underlying mechanisms that may be at work, the current
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study appears to be the first to show report the potential health-protectuts effaelping
others on a biological outcome.

Clearly, a considerable amount of research remains to be done on the interface between
religion and chalesterol. Four issuesttage especially in need of attention are reviewed briefly
here. First,.members of all faith traditions were evaluated together. But it is important to see if
the relationships we observed hold in some faiths, but not others. Second, it igpaldaritrto
see if the relationship between giving spiritual support and cholesterol varies across different
racial and“ethnic groups. Third, research is needed to see if other dimensionsoof aedig
associated with cholesterol levels (e.g., religious coping responses). Fourth, sibeleina
written aboutthe differences between religion and spirituality (Zinnbauer et al., 1997). We
focused solely“on religion, but research is needed to see if various aspects of spirituality are
associated withicholesterol levels.

As this work progresses, it is important to address two limitations in the current study.
First, the data were gathered at a single point in time and as a result, the direction of causality
among theseore study constructs was based on theoretical catisitealone. A more
convincing'argument could be made with longitudinal data that assess the effaetssodsdl
spiritual support on changes in cholesterol levels over time. Second, researchers have been
concerned-for some time about the influence of social desirability response biiseposts of
religiousness (Rowatt et al., 2002). Data were not available in the cureyntstassess the
potential effect of social desirability on se#fports of helping others, but ways must be found to
identify thesextent of the problem and correct it.

Researchers have argued about the nature of the interface between mind and body for
centuries (Godman & Kingma, 2013). This debate is especially relevant farcteseaeligion
and health. By showing that religious experiences (i.e., giving spiritual support te) dthee a
measurable effect on biological functioning, we hope to provide an additional modest step
toward resolving this age old quandary.
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Table 1. Core Study Measures

1. Cholesterol - Measure computed by subtracting high density lipoprotein cholestertbtal
cholesteral.
2. Stress Life,Events

A. Moved b a new residence.

B. Death of a close friend.

C. Separation or divorce.

D. Trouble with family members.

E. Trouble with friends or neighbors.

F. Yourown serious illness or injury.

G. Serious illness of injury of family member

H. Death of a spouse

|. Death of an immediate family member (other than spouse).

J. Income decreased substantially (20% or more).

K. Assaulted or robbed.
3. SpirittakSupport Received from OtHers

A..Not counting Bible study groups, prayer groups, or church services, how often does
someone in your congregation share their own religious experiences with you?

B. Not counting Bible study groups, prayer groups, or church services, how often do the
examples set'hy others in your congregation help you lead a better religBus li

C. Net:counting Bible study groups, prayer groups, or church services, how often does
someone in your congregation help you know God better?
4. Spiritual Support Provided to Oth&rs

A. Not.counting Bible study groups, prayer groups, or church services, how often do you
share your.own religious experiences with someone in your congregation?

B. Net'counting Bible study groups, prayer groups, or church services, how often do you
try to help'semeone in your congregation lead a better religious life?

C. Not counting Bible study groups, prayer groups, or church services, how often do you

try to help someone in your congregation know God better?
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& A summary stress score was ¢esbby summing the number of events that occurred during the

18 months preceding the survey.
® These items were scored in the following manner (coding in parenthesis)(hewerce in a

while (2), fairly. often (3), very often (4).

Table2."Assessinge Relationshipsmaong Stress, ChurdBased Social Support

and Cholesterol

(N =816)
__ Model 1 __Model 2
Independent Variables
Age 155w 154***
(.352§ (.348)
Sex .015 .020
(1.206) (1.629)
Education -.025 -.023
(-.322) (-.304)
Marital Status .009 -.001
(.720) (-.039)
Race -.073* -.076*
(-7.791) (-8.052)
Cholesterol Medication -.107** -.102**
(-11.356) (-10.885)
Moderate Exercise .036 .037
(.590) (.612)
Strenuous Exercise .014 .013
(.255) (.241)
Eat Red Meat .007 .007
(.159) (.170)
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Church Attendance
Private Prayer
Evangelical
Stressful Life Evens
Giving Spiritual Support
Receliving Spiritual Support
(Stress X Giving
Spiritual Support

(Stress*X Reeiving
Spiritual Support)

Multiple R?

-.094*
(-2.234)
-.016
(-.408)
-.108**
(-8.736)
.006
(.125)
.091
(1.360)
.020

.048

-.093*
(-2.209)
-.005
(-.125)

S 111+
(-8.913)
.007
(.136)
.104*
(1.554)

.001

.058

& standardizedregression coefficient

® metric (uUnstandardiz coefficient

*=p<.05 *=p<.01,* =p<.001
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