












 17 

Emotions, on which there are no differences among religious groups.  Model R2s show that Daily 

Devotional Activities, Beliefs, and How Religious are somewhat better explained by 

demographics, health, and religious affiliation than are the other dimensions.  

 We tested each of the religion measures individually in survival models adjusting for 

sociodemographic factors and pre- and post-surgical health status.  Three of the dimensions of 

religiousness are significantly associated with survival time: self-rated spirituality, sense of 

purpose, and positive worship emotions.  Table 4 shows hazards of mortality when all three 

measures of religiousness are entered in the model along with the covariates.  Older respondents, 

unmarried respondents, those with more biomedical risk factors, and a greater number of 

postsurgical complications have a higher hazard of mortality; there are no differences by gender, 

race, education, physical function, or length of hospital stay.  Among the religiousness measures, 

sense of purpose is no longer significant when tested with the other two.  However, self-reported 

spirituality remains associated with a significantly lower hazard of mortality (28% reduction), and 

positive worship emotions with a significantly increased hazard (50% increase).  In the second 

model, we introduced three potential mediators of the association, all of which were associated 

with spirituality, purpose, or worship emotions: trait anger, social support, and optimism.  None of 

these variables was associated with mortality, and introducing them did not change the hazard 

ratios for the religiousness measures appreciably.  Thus one religiousness measure was associated 

with a higher hazard of mortality, and one with a lower hazard, and no mediators were identified. 

 

 

Discussion 
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 The primary contribution of this paper is the fielding and testing of a set of new measures 

to explore the underspecified domain of the experience of worship services.  We focus on this area 

because our reading of the health research literature suggests that attendance at religious worship 

services is centrally important among the dimensions of religiousness, and because there are 

identifiable physical and sensory aspects of the experience that could plausibly be linked to health 

outcomes.  Our analysis produced ten measures of religiousness/spirituality, four of which are 

composed entirely of new items.  Cronbach’s alphas for these new measures are all above .80.  

They measure aspects of religious experience that have not been measured heretofore; specifically, 

they measure the complex physical, sensory, behavioral, emotional, and cognitive experiences to 

which people are exposed when attending religious worship services. 

 One potential limitation of the study is its regional sample.  We have a far larger proportion 

of Roman Catholics in the sample than would be found in the U.S. population (almost 54% 

compared with 25.5% nationally), and a much smaller proportion of Protestants (21% compared 

with 52.4%) (Smith & Kim, 2005).  However, our sample is richly heterogeneous in other respects, 

with almost 12% Jewish (compared with 1.5% nationally), 1% Muslim, 3% Hindu, and more than 

3% Orthodox and Other religions, considerably more than the 0.45% Muslim and 0.2% Hindu 

reported by the General Social Survey (Smith, 2002).  Our larger percentages of these groups are 

admittedly based on a relatively small sample, resulting in small numbers of respondents in the 

Hindu, Muslim, and Orthodox Christian groups.  However, our analysis of the descriptive data 

permitted us to make appropriate groupings for our regression analysis.  As Smith points out, the 

U.S. is home to all of the world’s religions; one might conclude that this region of the country 

particularly represents that diversity.  The sample is also somewhat more religiously affiliated than 

the U.S. population, with just 5.9% reporting no religious affiliation.  By comparison, U.S. 
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respondents reporting “No religion” hovered at about 6% to 7% from 1972 to 1992, but this has 

since doubled to 14% (Hout & Fischer, 2002). 

 There were some differences between what we expected and the results of our factor 

analysis and our hazard analysis.  First, the items that we expected to form a single worship 

dimension factored into four separate dimensions.  The first was the traditional frequency of 

attendance / organizational involvement, with an emphasis on the respondent’s ties to their own 

congregation; this is a measure of exposure.  Our worship emotion items factored into two 

dimensions, one with the positive feelings of energy, joy, and healing, and the other made up of 

sad feelings with a strong physical component.  While the two factors are moderately correlated 

with each other, indicating a tendency of some respondents to experience both positive and sad 

feelings during worship services, the positive feelings are much more highly correlated with all 

other factors than the sad feelings are.  In retrospect, the emergence of two emotion factors is not 

surprising given considerable evidence that affective phenomena can be described in terms of 

separable positive and negative dimensions (Watson & Tellegen, 1985).  Evidently, these two 

dimensions are fairly independent as manifested during religious services.  And finally, while the 

remaining items from our original worship experiences dimension failed to factor together, the 

count or indicator variable achieved a high level of internal consistency; this measure, then, 

indicates overall importance to the individual of the many facets of the worship experience.   

 A second difference between what was proposed and what emerged was the grouping of 

the spirituality items (Underwood & Teresi, 2002) (that we thought of as “spiritual but not 

religious”) with other belief and commitment items that clearly are “religious”.  What they have in 

common is a focus on the subjective and cognitive aspects of experience.  We found the blurring 

of the line between intrinsic religiousness and spirituality in this diverse but relatively observant 
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sample quite interesting.  In fact, the considerable overlap between self-reported religiousness and 

self-reported spirituality in our sample is also manifested in the close correspondence in the 

correlations each of these two individual indicators had with most of the other factors; for 

example, both have correlations of .25 with sad worship emotions, and .43 and .45 with belonging.  

The only factor for which there are very different correlations for these two is congregation 

involvement; its correlation with how religious is .52 and with how spiritual is .36.  A third 

difference was that the items measuring sense of purpose factored together, separately from the 

other belief items.   

 The new scales we derived from the exploratory factor analysis overall have good or very 

good internal consistency.  They also have content and face validity, in that they refer to easily 

identifiable feelings and behaviors relevant to the experience of attending worship services, were 

easily understood and responded to by self-identified members of each of the world’s major 

religious traditions, and tap an area of content that has not been measured previously by any other 

instruments.  Discriminant validity is assessed by examining the intercorrelations of the factor 

scores, to be certain that factors are measuring distinct characteristics.  The variable that has the 

most consistently high correlations with other scores is the new Worship Practices index, which 

assesses distinct activities not covered elsewhere among the scales.  Indeed, the centrality of this 

new measure confirms the validity of the others.  For example, people who find the most 

importance in worship activities are the most highly involved in their congregations, tend to 

experience more positive emotions, practice more devotional activities outside of worship services, 

and feel the strongest sense of belonging to their faith community.  It might be said to empirically 

confirm the finding from the National Congregations Study that the most significant, frequent, and 

central activity of U.S. congregations of all faiths is their worship service (Chaves, 2005).   
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 Our cross-sectional findings regarding functional health status and religiousness again 

speak to the validity of the measures.  We used the Medical Outcomes Study physical function 

measure as an indicator of overall health of the respondents.  Functional health is a summary 

indicator of the impact of the chronic conditions and comorbidities on the respondent’s ability to 

perform basic functions; poor physical function consistently predicts mortality and simultaneously 

indicates current quality of life.  The potential selection effect of poor physical function on 

attendance at religious services has been a constant topic of debate in this field of research.  Our 

findings here show that poor physical function is associated with somewhat lower levels of 

congregational involvement and feelings of belonging, indicating that the respondents in our 

sample who were in poorer health were indeed less likely to be attending services and feeling tied 

to their congregation.  We would expect adverse selection effects of health to be manifested only 

in associations with measures of religiousness that require physical mobility, and in fact this is the 

pattern we see, a further indication of the validity of the measures.  Moreover, there are no 

significant associations of physical functioning with internal, subjective, or nonorganizational 

dimensions which are not limited by physical mobility, additional evidence of validity.  However, 

it is important to note that, even in the two cases where there are significant associations, the 

parameter estimates for congregational involvement and belonging indicate at best a minor 

association between physical functioning and religiousness, certainly by comparison with those for 

gender or age.  It is also important to note that the age and gender associations in these models are 

net of and thus not confounded by physical health status. 

 Our analyses of the impact of these measures on survival in this sample of cardiac surgery 

patients showed that two of the measures were significantly associated with survival rates: the 

single item measuring spirituality was associated with better outcomes, and the four-item measure 
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of positive worship emotions was associated with poorer outcomes.  These results were surprising 

to us and obviously not in line with our expectations regarding the importance of the role of 

congregational worship experiences.  We may attribute these findings to the fact that we studied a 

nonrandom, patient sample rather than a representative population sample where the patterns of 

association of attendance at religious services with lower mortality are well-recognized.  In these 

studies, the mediating associations of better health practices, higher social support, and better 

psychological well-being may act as primary preventive factors, and these may be less relevant in 

a patient sample.  The findings suggest that the various dimensions of religousness are differently 

relevant in different situations and at different points in the life course, and possibly that the more 

subjective, spiritual dimensions of religiousness are those which are most relevant during a crisis 

of serious illness.  Our findings underscore, if nothing else, that religiousness is a 

multidimensional phenomenon and that it has a complex association with health. 

 We have reported on the development and testing of a set of self-report measures of 

religiousness that we hope will contribute to the understanding of the relationship between religion 

and health.  While the literature in the field has clearly suggested that attendance at religious 

worship services is the dimension of religiousness that has the strongest association with physical 

health, researchers’ attention has mostly focused on other aspects, particularly those involving the 

solitary individual’s perception of inner states. Our goal was to draw attention to specific aspects 

of the experience of public religious worship services that may have effects on health because such 

experiences are at least partly absorbed through the body and its five senses.  Members of 

congregations participating in worship services are exposed to ritual practices that, as Durkheim 

(1912/1995) and modern commentators (Marshall, 2002) have observed, generate a collective 

consciousness, an awareness of the religious group as a singular entity, and a transformed sense of 
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the self as an integrated part of the whole.  The strong correlation between our measure of the 

importance of worship practices and almost all of the other measures, new and old, is testimony to 

the centrality of the concept.  Although these new measures were not associated with survival, we 

regard this attempt to open the experience of attendance at religious services to the scrutiny of 

health researchers as just the start of new initiatives to understand the association between religion 

and health through more adequate conceptualization and measurement of this complex, 

multidimensional phenomenon of religion.  
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 Table 1. Sample demographic characteristics, percent or mean and standard deviation 

 

 

 

 

1
 Includes: Baptist=18, Assembly of God=5, Evangelical Christian=4, 1 each: 7

th
 Day Adventist, 

Bible Church, Church of Christ, Fundamentalist United Church of God, Holiness, Protestant 

Pentecostal, Reborn Christian 
2
 Includes: Methodist=19, Protestant=19, Episcopalian=15, Lutheran=13, Presbyterian=8, 

Reformed=6, Nondenominational Christian=5, African Methodist Episcopal=1, 

Congregationalist=1 
3
 Includes: Conservative=27, Reform=25, Jewish (unspecified)=13, Orthodox=2, Synagogue 

Jewish=1 
4
 Includes: Greek Orthodox=5, Russian Orthodox=2, Orthodox Christian=2, Byzantine Catholic=1 

5
 Includes: 1 each: Bahá’í, Buddhist, Buddhist and Baptist, Pagan, Jewish Reconstructionist/New 

Age Pagan, Solitary Pagan, Protestant/Roman Catholic, Unitarian, Unitarian Universalist 

 

 

Male 

% 

Age 

(s.d.) 

Education 

(s.d.) 

White 

% 

Married 

% 

Survive

d 

% 

Sampl

e 

% 

N 

Roman 

Catholic 

 

68.1 66.0 

(11.5) 

12.7 

(2.8) 

94.5 69.3 87.2 53.8 310 

Conservative 

Protestant
1
 

73.5 61.0 

(13.2) 

12.9 

(2.9) 

58.8 58.8 88.2 5.9 34 

Mainstream 

 Protestant
2
 

77.0 65.9 

(10.7) 

13.3 

(2.7) 

87.4 69.0 81.4 15.1 87 

Jewish
3 

 

72.1 67.2 

(10.9) 

15.1 

(2.8) 

100.0 80.9 91.2 11.8 68 

Muslim 

 

100.

0 

55.7 

(12.2) 

14.0 

(2.2) 

33.3 100.0 83.3 1.0 6 

Hindu 

 

88.9 57.8 

(11.0) 

16.9 

(3.6) 

5.6 94.4 94.4 3.1 18 

Orthodox
4 

70.0 70.7 

(9.2) 

12.5 

(3.9) 

100.0 80.0 80.0 1.7 10 

Other
5
 

 

88.9 59.8 

(12.9) 

15.9 

(2.0) 

77.8 88.9 88.9 1.6 9 

None 

 

91.2 64.0 

(12.3) 

14.1 

(3.1) 

85.3 67.7 94.1 5.9 34 

 

Total 

 

72.9 65.3 

(11.6) 

13.4 

(3.0) 

87.9 71.5 87.4 100.0 576 
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Table 2. Correlations for 7 EFA factors, index of worship practices, and single items for how 

religious and how spiritual
1
 

 

 Congrega

tion 

Involvem

ent 

Positiv

e 

Worsh

ip 

Emoti

ons 

Daily 

Devotio

nal 

Activiti

es 

Belongi

ng 

Belie

fs 

Purpo

se 

Sad 

Worshi

p 

Emotio

ns 

Worsh

ip 

Practic

es 

How 

Religio

us 

How 

Spiritu

al 

Congregat

ion 

1.00          

Positive .41 1.00         

Daily .45 .44 1.00        

Belonging .44 .51 .52 1.00       

Beliefs .45 .47 .48 .49 1.00      

Purpose .20 .40 .30 .45 .39 1.00     

Sad .22 .41 .23 .32 .32 .15 1.00    

Worship .52 .60 .56 .58 .55 .39 .36 1.00   

Religious .52 .45 .56 .45 .58 .29 .25 .55 1.00  

Spiritual .36 .42 .55 .43 .57 .37 .25 .50 .65 1.00 
1 
 Correlations reflect pairwise deletion; Ns for cells vary from 296 to 568.  Respondents who did 

not have a religious affiliation and did not attend services did not answer Belonging, Worship 

Emotion, or Worship Practice questions.



 28 

Table 3. Regression of religiousness scales on sample demographic characteristics and 

health 

 

 Congregat

ion  

Involvem

ent 

Positiv

e 

Worsh

ip 

Emoti

ons 

Daily 

Devotio

nal 

Activiti

es 

Belongi

ng 

Belief

s 

Purpo

se 

Sad 

Worshi

p 

Emotio

ns 

Worsh

ip 

Practi

ces 

How 

Religi

ous 

How 

Spiritu

al 

           B           

B 

         B         B         

B 

      B       B       B B B 

Age .22*** .03 .10* .20** -.04 .06 .02 .11* .12** .08 

Female .25*** .20*** .20*** .17** .12** .09* .23*** .22**

* 

.14** .14** 

Education .09 -.04 .08 .03 -.01 .15** -.12* -.01 -.00 .13** 

Not 

married 

-.19*** -.06 -.09* -.09 -.09* -.11* .02 -.07 -.11** -.04 

Hispanic
1
 -.08 -.03 -.02 -.03 .01 .01 -.04 -.05 .01 .06 

Black
1
 -.13* .06 .15*** .05 .03 .07 .04 .00 .05 .06 

Other 

race
1
 

-.00 -.02 .14** -.01 -.05 -.03 .07 -.03 .04 -.02 

MOS 

Physical 

Function 

-.12* -.08 .01 -.13* .05 -.06 .03 -.03 .02 .03 

Jewish
2
 -.26*** -

.24*** 

-.22*** .01 -

.30**

* 

-

.16**

* 

-.02 -

.26**

* 

-

.32*** 

-

.26**

* 

Conservati

ve  

Protestant
2
 

.18** .02 .22*** .22** .01 -.01 .09 .08 .0412 .11* 

Mainstrea

m  

Protestant
2
 

-.07 -.13* -.03 .01 -.08* .02 .04 -.07 -.09* -.07 

Other 

religion
2
 

-.08 .13* -.08 .15* -.02 .08 -.01 -.00 -.08 .01 

No 

religion 

--- --- -.20*** ---- -

.36**

* 

-.04 --- --- -

.30*** 

-

.21**

* 

           

N 368 382 559 301 549 560 388 391 554 543 

R
2
 .19 .13 .24 .11 .22 .07 .10 .13 .22 .15 

1
 Reference category: White race 

2
 Reference category: Roman Catholic.  Religious denominations collapsed as follows: 

Other includes Hindu, Muslim, Orthodox, Other. 
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Table 4.  Proportional hazards regression of survival time on sociodemographic 

characteristics, pre- and post-surgical health status, religiousness measures (tested first in 

individual models), and potential mediators 

 

 Hazard ratio, 95% 

CI 

Hazard ratio, 95% 

CI 

Sociodemographic 

factors 

  

   Age 1.94   1.42, 2.65 1.89   1.38, 2.59 

   Female 0.73   0.42, 1.29 0.78   0.43, 1.39 

   Nonwhite 1.20   0.48, 3.03 1.35   0.53, 3.44 

   Education 0.97   0.77, 1.22 0.94   0.75, 1.19 

   Married 0.43   0.26, 0.72 0.42   0.25, 0.73 

Health status 

covariates 

  

   Presurgical SF-36 

Physical 

       function 

1.42   0.88, 2.30 1.53   0.94, 2.48 

   Biomedical status 

index 

1.31   1.15, 1.49 1.34   1.18, 1.53 

   Surgical 

complications sum 

5.83   3.19, 10.67 6.01   3.22, 11.20 

   Length of hospital 

stay 

0.61   0.36, 1.05 0.62   0.35, 1.08 

Religiousness 

measures 

  

   Positive worship 

emotions 

1.50   1.13, 2.00 1.50   1.13, 1.99 

   Purpose 0.90   0.70, 1.16 0.83   0.62, 1.10 

   How spiritual 0.72   0.55, 0.94 0.69   0.53, 0.91 

Mediators   

   Trait anger  1.01   0.76, 1.35 

   Social support  0.98   0.73, 1.31 

   Optimism  1.45   0.92, 2.29 

Likelihood ratio X
2
 144.01*** 146.71*** 


