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eTable 1. Frequency of Attendance at Religious Service Across Follow-up 
Years in the Overall Nurse’s Health Study (N=74,543) 
1996 2000 N % 

Never Never 12067 16.19 

Never < Once/wk 2401 3.22 

Never > Once/wk 1024 1.37 

< Once/wk Never 2296 3.08 

< Once/wk < Once/wk 6247 8.38 

< Once/wk > Once/wk 2100 2.82 

> Once/wk Never 550 0.74 

> Once/wk < Once/wk 3548 4.76 

> Once/wk > Once/wk 35520 47.66 

Missing in religious service attendance in 
either 1996 or 2000 

8781 11.78 

Total 74543  
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eTable 2. Subgroup Analyses of the Association Between Attendance at Religious Service With All-Cause 
Mortality in the Nurses’ Health Study, 1996-2012 

  Religious service attendance  

Mortality Never Less than 
once/week 

Once/week More than once/week P for trend 

Among free living population      

Multivariable HR (95% CI) 1.00 (ref) 0.84( 0.78,  0.91) 0.73( 0.69,  0.78) 0.66( 0.60,  0.71)     <0.0001 

Never smoker      

Multivariable HR (95% CI) 1.00 (ref) 0.84( 0.74,  0.95) 0.72( 0.64,  0.79) 0.61( 0.54,  0.68)     <0.0001 

No physical or functional 
limitation 

     

Multivariable HR (95% CI) 1.00 (ref) 0.92( 0.81,  1.05) 0.83( 0.74,  0.93) 0.74( 0.64,  0.84)     <0.0001 

No major medical comorbidities      

Multivariable HR (95% CI) 1.00 (ref) 0.71( 0.56,  0.90) 0.73( 0.60,  0.89) 0.66( 0.52,  0.84)     0.0008 

Exclusion of death events in the 
first 4 years of follow-up 

     

Multivariable HR (95% CI) 1.00 (ref) 0.94( 0.87,  1.01) 0.86( 0.81,  0.91) 0.83( 0.77,  0.90)     <0.0001 

Multivariable model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical exercise (metabolic equivalent  hours per week; quintiles), 
multivitamin use (yes, no), hypertension (yes, no), hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no , yes for symptoms and yes for screenings), healthy eating score 
(quintiles), smoking status (never, former, current), pack-years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers), and 
BMI (kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35), husband’s education (less than high school, some high school, high school graduate, college, graduate school), 
good physical or function (yes, no), social integration score (quartiles), live alone (yes, no), median family income (continuous, dollars per year), geographic region (north, south, west, 
other), and religious service attendance in 1992 (never, < 1/week, > 1/week). Social integration score, including score and frequency of relatives and friends were derived based on the 
definition from Am J Epidemiol 1979;109:186-204. For adjustment, we derived social integration score without religious service attendance components. 
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eTable 3. Subgroup Analyses of the Joint Effects of Attendance at Religious Service in 1996 and 2000 With All-
Cause Mortality in the Nurses’ Health Study, 2000-2012 
Religious Service Attendance Multivariable HR (95% CI) 

1996 2000 Among free 
living population  

 

Never smokers No physical or 
functional 
limitation 

No major medical 
comorbidities 

Exclusion of death 
events in the first 4 
years of follow up 

< once/week never 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 

< once/week < once/week 0.67( 0.62,  0.73)     0.75( 0.67,  0.84)     0.74( 0.65,  0.83)     0.46( 0.36,  0.58)     0.98( 0.91,  1.05)     

< once/week once/week 0.73( 0.65,  0.82)     0.78( 0.65,  0.93)     0.77( 0.64,  0.93)     0.68( 0.48,  0.94)     0.99( 0.89,  1.09)     

< once/week > once/week 0.89( 0.69,  1.16)     0.81( 0.54,  1.21)     0.95( 0.62,  1.47)     0.49( 0.22,  1.11)     1.06( 0.84,  1.34)     

> once/week never 0.89( 0.75,  1.06)     1.05( 0.81,  1.37)     0.49( 0.31,  0.80)     0.67( 0.36,  1.23)     1.05( 0.89,  1.23)     

> once/week < once/week 0.70( 0.63,  0.78)     0.81( 0.70,  0.94)     0.71( 0.59,  0.86)     0.37( 0.26,  0.54)     0.99( 0.90,  1.09)     

> once/week once/week 0.60( 0.57,  0.64)     0.66( 0.61,  0.72)     0.65( 0.58,  0.71)     0.37( 0.31,  0.45)     0.91( 0.86,  0.96)     

> once/week > once/week 0.55( 0.51,  0.59)     0.57( 0.52,  0.63)     0.58( 0.51,  0.65)     0.32( 0.26,  0.40)     0.87( 0.81,  0.93)     

HR: hazard ratio; CI: confidence interval 

Multivariable model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical exercise (metabolic equivalent hours per week; quintiles), 
multivitamin use (yes, no), hypertension (yes, no), hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no , yes for symptoms and yes for screenings), healthy eating score 
(quintiles), smoking status (never, former, current), pack-years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers), and 
BMI (kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35) and husband’s education (less than high school, some high school, high school graduate, college, graduate 
school), good physical or function (yes, no), live alone (yes, no), median family income (continuous, dollars per year), geographic region (north, south, west, other), social integration 
score without religious service attendance component (quartiles), and religious service attendance in 1992 (never, < 1/week, > 1/week). 
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eTable 4. Effect Size Estimates of Attendance at Religious Service and 
Other Covariates  

Variable Multivariable HR (95% CI) P value 

Religious service attendance   

Never Reference  

Less than once per week 0.86 (0.81-0.92) <.0001 

Once per week 0.74 (0.70-0.78) <.0001 

More than once per week 0.67 (0.62-0.71) <.0001 

Missing  0.81 (0.70-0.93) 0.0031 

Husband education level   

< High school 1.09 (0.97-1.23) 0.1441 

Some high school 1.03 (0.95-1.13) 0.4788 

High school graduate 0.98 (0.94-1.03) 0.4734 

College graduate Reference  

Graduate school 1.01 (0.95-1.06) 0.8385 

Missing 0.94 (0.89-1.00) 0.0377 

Body Mass Index, kg/m2   

<21 Reference  

21-22.9 0.65 (0.61-0.69) <.0001 

23-24.9 0.54 (0.51-0.57) <.0001 

25-27.4 0.50 (0.47-0.53) <.0001 

27.5-29.9 0.44 (0.41-0.47) <.0001 

30-34.9 0.41 (0.39-0.44) <.0001 

35 + 0.49 (0.45-0.53) <.0001 

Missing 0.59 (0.40-0.87) 0.0078 

Smoking status   

Never smoker Reference  

Past smoker, <10 pack year 1.06 (1.00-1.12) 0.0591 

Past smoker, 10-19 pack year 1.24 (1.16-1.33) <.0001 

Past smoker, 20-39 pack year 1.50 (1.42-1.59) <.0001 

Past smoker, 40+ pack year 2.32 (2.21-2.45) <.0001 

Past smoker, unknown pack year 1.27 (1.10-1.46) 0.0012 

Current smoker, <25 pack year 1.14 (0.92-1.42) 0.2165 

Current smoker, 25-44 pack year  1.63 (1.45-1.83) <.0001 
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Current smoker, 45-64 pack year 1.89 (1.72-2.07) <.0001 

Current smoker, 65+ pack year 2.41 (2.20-2.65) <.0001 

Current smoker, unknown pack year 1.09 (0.78-1.53) 0.6033 

Missing 1.48 (1.31-1.66) <.0001 

Alcohol consumption, g/day   

0  Reference  

0.1-4.9 0.84 (0.80-0.89) <.0001 

5-14.9 0.83 (0.78-0.88) <.0001 

15.0 + 0.78 (0.73-0.84) <.0001 

Missing 0.80 (0.76-0.85) <.0001 

Physical activity, MET hrs/wk   

Quintile 1 Reference  

Quintile 2 0.65 (0.61-0.68) <.0001 

Quintile 3 0.53 (0.50-0.57) <.0001 

Quintile 4 0.47 (0.44-0.50) <.0001 

Quintile 5 0.46 (0.43-0.50) <.0001 

Missing 0.82 (0.73-0.92) 0.0007 

Multivitamin use   

No Reference  

Yes 0.95 (0.91-1.00) 0.0551 

Missing 1.83 (1.70-1.96) <.0001 

Hypertension   

No Reference  

Yes 1.21 (1.16-1.25) <.0001 

High cholesterolemia   

No Reference  

Yes 0.87 (0.84-0.91) <.0001 

Diabetes   

No Reference  

Yes 1.45 (1.39-1.52) <.0001 

Post-menopausal hormone use   

Pre-menopause Reference  

Post-menopause, never use 1.47 (0.94-2.29) 0.0900 

Post-menopause, current use 1.07 (0.69-1.67) 0.7636 
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Post-menopause, past use 1.37 (0.88-2.14) 0.1630 

Missing 2.06 (1.32-3.21) 0.0015 

Physical exam   

No Reference  

Yes 1.17 (1.06-1.30) 0.0019 

Missing 3.23 (2.88-3.62) <.0001 

Diet quality   

Quintile 1 1.14 (1.08-1.21) <.0001 

Quintile 2 1.10 (1.04-1.17) 0.0007 

Quintile 3 1.06 (1.00-1.12) 0.0639 

Quintile 4 1.05 (0.99-1.11) 0.0866 

Quintile 5 Reference  

Missing 0.81 (0.70-0.94) 0.0062 

Physical function limitation   

Yes Reference  

No 0.53 (0.49-0.56) <.0001 

Missing 0.82 (0.73-0.93) 0.0019 

Social Integration score   

Quartile 1 Reference  

Quartile 2 1.00 (0.94-1.06) 0.9757 

Quartile 3 1.03 (0.96-1.09) 0.4504 

Quartile 4 1.02 (0.94-1.09) 0.6892 

Missing 0.90 (0.84-0.96) 0.0013 

Living alone   

No Reference  

Yes 1.08 (1.02-1.13) 0.0045 

Geographic region   

Midwest Reference  

North 1.09 (1.02-1.18) 0.0147 

South 1.13 (1.04-1.23) 0.0037 

Other 1.12 (1.04-1.20) 0.0020 

Median family income   

Quartile 1 Reference  

Quartile 2 0.99 (0.95-1.04) 0.6462 
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Quartile 3 0.99 (0.95-1.04) 0.8188 

Quartile 4 0.95 (0.90-1.00) 0.0415 

Depression   

No Reference  

Yes 1.02 (0.95-1.09) 0.5608 

Religious service attendance in 1992   

Never or almost never Reference  

Less than once per week 1.07 (1.01-1.13) 0.0172 

Once or more per week 1.13 (1.08-1.19) <.0001 

   
HR: hazard ratio; CI: confidence interval 

Multivariable model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical 
exercise (metabolic equivalent hours per week; quintiles), multivitamin use (yes, no), hypertension (yes, no), 
hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no , 
yes for symptoms and yes for screenings), healthy eating score (quintiles), smoking status (never, former, current), pack-
years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers), 
and BMI (kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35) and husband’s education (less than high school, 
some high school, high school graduate, college, graduate school), good physical or function (yes, no), live alone (yes, 
no), median family income (continuous, dollars per year), geographic region (north, south, west, other), social integration 
score without religious service attendance component (quartiles), and religious service attendance in 1992 (never, < 
1/week, > 1/week). 
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eTable 5. Time Trends for the Associations Between Attendance at 
Religious Services and Mortality 

Religious Service 
Attendance 

Multivariable HR (95% CI) 

1996 2000 All-cause 
mortality 

Cardiovascular 
mortality 

Cancer mortality 

< once/week Never 1.00 (reference) 1.00 (reference) 1.00 (reference) 

< once/week < once/week 0.71( 0.66,  0.76)     0.64( 0.55,  0.75)     0.70( 0.63,  0.78)     

< once/week once/week 0.76( 0.68,  0.84)     0.61( 0.48,  0.78)     0.65( 0.55,  0.78)     

< once/week > once/week 0.85( 0.67,  1.07)     0.86( 0.50,  1.45)     0.88( 0.60,  1.28)     

> once/week Never 0.90( 0.77,  1.07)     0.99( 0.71,  1.39)     0.75( 0.54,  1.03)     

> once/week < once/week 0.71( 0.65,  0.78)     0.84( 0.69,  1.02)     0.67( 0.57,  0.79)     

> once/week once/week 0.61( 0.58,  0.64)     0.68( 0.61,  0.75)     0.64( 0.59,  0.69)     

> once/week > once/week 0.55( 0.52,  0.59)     0.61( 0.53,  0.69)     0.59( 0.53,  0.65)     

2004 2008 All-cause 
mortality 

Cardiovascular 
mortality 

Cancer mortality 

< once/week Never 1.00 (reference) 1.00 (reference) 1.00 (reference) 

< once/week < once/week 0.45( 0.40,  0.51)     0.34( 0.27,  0.43)     0.43( 0.31,  0.59)     

< once/week once/week 0.42( 0.35,  0.51)     0.30( 0.21,  0.43)     0.50( 0.33,  0.77)     

< once/week > once/week 0.37 (0.23,  0.59)     0.16( 0.05,  0.48)     0.97( 0.46,  2.06)     

> once/week Never 0.49( 0.41,  0.58)     0.35( 0.24,  0.52)     0.50( 0.33,  0.76)     

> once/week < once/week 0.43( 0.37,  0.50)     0.37( 0.28,  0.48)     0.57( 0.42,  0.77)     

> once/week once/week 0.40( 0.37,  0.43)     0.37( 0.33,  0.43)     0.41( 0.35,  0.49)     

> once/week > once/week 0.40( 0.36,  0.44)     0.35( 0.29,  0.42)     0.42( 0.33,  0.54)     

HR: hazard ratio; CI: confidence interval 

Multivariable model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical 
exercise (metabolic equivalent hours per week; quintiles), multivitamin use (yes, no), hypertension (yes, no), 
hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no , 
yes for symptoms and yes for screenings), healthy eating score (quintiles), smoking status (never, former, current), pack-
years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers), 
and BMI (kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35) and husband’s education (less than high school, 
some high school, high school graduate, college, graduate school), good physical or function (yes, no), live alone (yes, 
no), median family income (continuous, dollars per year), geographic region (north, south, west, other), social integration 
score without religious service attendance component (quartiles), and religious service attendance in 1992 (never, < 
1/week, > 1/week). 
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eTable 6. Association Between Attendance at Religious Service and Specific Cardiovascular Disease (>100 
Death) Mortality in the Nurses’ Health Study 

  Religious Service Attendance  

  Never Less than once/week Once/week Greater than once/week P for trend 

Ischemic heart disease      

Deaths = 820 217 103 349 151  

Age-adjusted HR (95% CI) 1.00 (ref) 0.91 (0.70, 1.17) 0.76 (0.62, 0.93) 0.57 (0.45, 0.74) <0.0001 

Multivariable HR (95% CI)a 1.00 (ref) 1.04 (0.79, 1.36) 0.93 (0.73, 1.18) 0.81 (0.60, 1.09) 0.02 

Multivariable HR (95% CI)b 1.00 (ref) 1.04 (0.79, 1.36) 0.93 (0.73, 1.18) 0.81 (0.60, 1.09) 0.02 

      

Cerebrovascular disease      

Deaths = 783 145 79 254 136  

Age-adjusted HR (95% CI) 1.00 (ref) 0.72 (0.53, 0.98) 0.83 (0.67, 1.04) 0.78 (0.61, 1.01) 0.02 

Multivariable HR (95% CI)a 1.00 (ref) 0.69 (0.50, 0.95) 0.76 (0.59, 0.98) 0.74 (0.55, 1.00) 0.002 

Multivariable HR (95% CI)b 1.00 (ref) 0.69 (0.50, 0.95) 0.76 (0.59, 0.98) 0.74 (0.55, 1.00) 0.002 

     

Other cardiovascular disease     

Deaths = 908 227 141 359 181  

Age-adjusted HR (95% CI) 1.00 (ref) 0.88 (0.72, 1.09) 0.66 (0.56, 0.78) 0.56 (0.45, 0.69) <0.0001 

© 2016 American Medical Association. All rights reserved.   10 



Multivariable HR (95% CI)a 1.00 (ref) 0.97 (0.77, 1.21) 0.73 (0.59, 0.89) 0.68 (0.53, 0.87) 0.0003 

Multivariable HR (95% CI)b 1.00 (ref) 0.97 (0.77, 1.21) 0.73 (0.60, 0.90) 0.68 (0.53, 0.87) 0.0003 

      

HR: hazard ratio; CI: confidence interval 

aCox proportional hazard model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical exercise (metabolic equivalent hours per week; 
quintiles), multivitamin use (yes, no), hypertension (yes, no), hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no, yes for symptoms and yes for screenings), healthy eating score 
(quintiles), smoking status (never, former, current), pack-years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers),  BMI 
(kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35) ) , husband’s education (less than high school, some high school, high school graduate, college, graduate school), 
good physical or function (yes, no), live alone (yes, no), median family income (continuous, dollars per year), geographic region (north, south, west, other), social integration score 
without religious service attendance component (quartiles), and religious service attendance in 1992 (never, < 1/week, > 1/week). 

b Further adjust for family history of heart disease (yes, no), use of blood pressure medication (yes, no), personal history of diabetes (yes, no), and parental MI before age 60 (yes, no).
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eTable 7. Association Between Attendance at Religious Service and Specific Cancer Mortality in the Nurses’ 
Health Study 

  Religious service attendance  

  Never Less than once/week Once/week Greater than once/week P for trend 

Lung cancer       

Deaths = 1155 386 199 416 154  

Age-adjusted HR (95% CI) 1.00 (ref) 0.69 (0.56, 0.84) 0.57 (0.49, 0.67) 0.39 (0.31, 0.48) <0.0001 

Multivariable HR (95% CI) 1.00 (ref) 0.95 (0.77, 1.18) 0.99 (0.82, 1.19) 0.89 (0.69, 1.14) 0.12 

      

Breast cancer      

Deaths = 441 116 73 164 88  

Age-adjusted HR (95% CI) 1.00 (ref)  0.69 (0.49, 0.97) 0.72 (0.55, 0.93) 0.59 (0.43, 0.82) 0.02 

Multivariable HR (95% CI) 1.00 (ref) 0.74 (0.51, 1.07) 0.75 (0.54, 1.02) 0.61 (0.41, 0.90) 0.18 

Multivariable HR (95% CI) a 1.00 (ref) 0.74 (0.51, 1.07) 0.75 (0.54, 1.02) 0.61 (0.41, 0.90) 0.17 

      

Ovarian cancer      

Deaths = 335 83 48 134 70  

Age-adjusted HR (95% CI) 1.00 (ref) 0.93 (0.62, 1.40) 0.73 (0.52, 1.01) 0.96 (0.67, 1.39) 0.86 

Multivariable HR (95% CI) 1.00 (ref) 0.96 (0.64, 1.45) 0.76 (0.54, 1.07) 1.06 (0.73, 1.55) 0.59 

Multivariable HR (95% CI) b 1.00 (ref) 1.14 (0.76, 1.72) 0.97 (0.66, 1.41) 1.06 (0.69, 1.64) 0.47 
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Pancreatic cancer      

Deaths = 358 85 59 146 68  

Age-adjusted HR (95% CI) 1.00 (ref) 1.13 (0.79, 1.62) 0.89 (0.66, 1.20) 0.86 (0.61, 1.21) 0.26 

Multivariable HR (95% CI) 1.00 (ref) 1.31 (0.89, 1.94) 1.21 (0.84, 1.74) 1.26 (0.83, 1.92) 0.20 

      

Colorectal cancer      

Deaths = 292 78 41 116 57  

Age-adjusted HR (95%  CI) 1.00 (ref) 0.70 (0.49, 1.01) 0.62 (0.47, 0.82) 0.58 (0.41, 0.82) 0.0005 

Multivariable HR (95% CI) 1.00 (ref) 0.75 (0.51, 1.11) 0.65 (0.46, 0.91) 0.64 (0.42, 0.95) 0.04 

Multivariable HR (95% CI)c 1.00 (ref) 0.75 (0.51, 1.11) 0.65 (0.46, 0.91) 0.64 (0.42, 0.95) 0.04 

      

Non Hodgkin’s Lymphoma      

Deaths = 248 67 30 110 41  

Age-adjusted HR (95% CI) 1.00 (ref) 0.69 (0.43, 1.09) 0.67 (0.47, 0.94) 0.79 (0.53, 1.16) 0.04 

Multivariable HR (95% CI) 1.00 (ref) 0.64 (0.39, 1.05) 0.53 (0.35, 0.81) 0.61 (0.38, 0.99) 0.003 

      

Other cancer      

Deaths = 346 103 54 130 59  

Age-adjusted HR (95% CI) 1.00 (ref) 0.59 (0.39, 0.87) 0.71 (0.54, 0.94) 0.44 (0.30, 0.64) <0.0001 

Multivariable HR (95% CI) 1.00 (ref) 0.66 (0.43, 1.02) 0.89 (0.63, 1.25) 0.60 (0.38, 0.94) 0.03 

HR: hazard ratio; CI: confidence interval 
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Cox proportional hazard model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical exercise (metabolic equivalent hours per week; 
quintiles), multivitamin use (yes, no), hypertension (yes, no), hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no, yes for symptoms and yes for screenings), healthy eating score 
(quintiles), smoking status (never, former, current), pack-years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers),  BMI 
(kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35) ) , husband’s education (less than high school, some high school, high school graduate, college, graduate school), 
good physical or function (yes, no), live alone (yes, no), median family income (continuous, dollars per year), geographic region (north, south, west, other), social integration score 
without religious service attendance component (quartiles), and religious service attendance in 1992 (never, < 1/week, > 1/week). 
a Further adjust for breast cancer specific risk factor, including age at menarche (<13, 13, 14, 15+ years), age at first birth (<24, 24-25, 26-29, 30+ years), parity (continuous), family 
history of breast cancer (yes, no), HRT use duration (continuous), and history of benign breast disease(yes, no).  
b Further adjust for ovarian cancer specific risk factor, including parity (continuous), tubal ligation (yes, no), and Hysterectomy without bilateral oophorectomy (yes, no). 
c Further adjust for colorectal cancer specific risk factor, including family history of colorectal cancer (yes, no). 
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eTable 8. Multivariate Adjusted HR and its Related 95% CI for Breast 
Cancer Incidence (1996-2012) by Frequency of Attendance at Religious 
Service in 1996 

HR: hazard ratio; CI: confidence interval 

Cox proportional hazard model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), 
physical exercise (metabolic equivalent hours per week; quintiles), multivitamin use (yes, no), hypertension (yes, no), 
hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no, 
yes for symptoms and yes for screenings), healthy eating score (quintiles), smoking status (never, former, current), pack-
years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers),  
BMI (kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35) ) , husband’s education (less than high school, some 
high school, high school graduate, college, graduate school), good physical or function (yes, no), live alone (yes, no), 
median family income (continuous, dollars per year), geographic region (north, south, west, other), social integration score 
without religious service attendance component (quartiles), and religious service attendance in 1992 (never, < 1/week, > 
1/week). 

a Further adjust for breast cancer specific risk factor, including age at menarche (<13, 13, 14, 15+ years), age at first birth 
(<24, 24-25, 26-29, 30+ years), parity (continuous), family history of breast cancer (yes, no), HRT use duration (continuous), 
and history of benign breast disease(yes, no).  

 Religious service attendance in1996 

 Never Less than 
once /week 

Once/week More than 
once/ week 

P trend 

Total Breast cancer 
n=4339 

     

Adjusted for age Reference 0.95 
(0.86-1.05) 

0.99 
(0.91-1.07) 

0.91 
(0.82-1.00) 

0.11 

Multivariate 
adjusted  

Reference 0.97 
(0.87-1.08) 

1.04 
(0.95-1.14) 

0.96 
(0.87-1.07) 

0.61 

Further adjusted 
for breast cancer 
specific risk factors 
a 

Reference 0.97 
(0.87-1.08) 

1.04 
(0.95-1.14) 

0.96 
(0.87-1.07) 

0.61 
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eTable 9. Multivariate Adjusted HR and its Related 95% CI for Cardiovascular Incidence (1996-2012) by Frequency 
of Attendance at Religious Service in 1996 
 Religious service attendance in1996 

 Never Less than once 
/week 

Once/week More than once/ 
week 

P trend 

Total CHD n=2394      

Adjusted for age Reference 0.96 (0.84-1.10) 0.86 (0.77-0.96) 0.67 (0.58-0.76) <0.0001 

Multivariate adjusted  Reference 1.05 (0.91-1.21) 1.03 (0.90-1.17) 0.88 (0.74-1.03) 0.06 

      

Non-fatal MI n=1736      

Adjusted for age Reference 1.01 (0.87-1.18) 0.92 (0.81-1.04) 0.72 (0.62-0.84) <0.0001 

Multivariate adjusted  Reference 1.10 (0.93-1.30) 1.10 (0.94-1.29) 0.95 (0.78-1.14) 0.61 

      

Fatal MI n=661      

Adjusted for age Reference 0.82 (0.63-1.07) 0.70 (0.60-0.86) 0.52 (0.39-0.67) <0.0001 

Multivariate adjusted  Reference 0.91 (0.69-1.21) 0.85 (0.66-1.10) 0.72 (0.53-0.99) 0.007 

      

Total stroke n=2455      

Adjusted for age Reference 0.87 (0.75-0.99) 0.87 (0.79-0.97) 0.87 (0.77-0.98) 0.02 

Multivariate adjusted  Reference 0.87 (0.75-1.01) 0.87 (0.76-1.00) 0.89 (0.76-1.03) 0.12 
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HR: hazard ratio; CI: confidence interval 

Multivariable model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical exercise (metabolic equivalent hours per week; quintiles), 
multivitamin use (yes, no), hypertension (yes, no), hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no , yes for symptoms and yes for screenings), healthy eating score 
(quintiles), smoking status (never, former, current), pack-years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers), and 
BMI (kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35) and husband’s education (less than high school, some high school, high school graduate, college, graduate 
school), good physical or function (yes, no), and religious service attendance in 1992 (never, < 1/week, > 1/week).

      

Fatal stroke n=452      

Adjusted for age Reference 0.77 (0.54-1.11) 0.86 (0.66-1.12) 0.92 (0.68-1.24) 0.49 

Multivariate adjusted  Reference 0.72 (0.49-1.06) 0.70 (0.51-0.97) 0.77 (0.53-1.11) 0.09 

      

Non-fatal stroke n=2019      

Adjusted for age Reference 0.88 (0.76-1.02) 0.88 (0.78-0.99) 0.86 (0.75-0.98) 0.02 

Multivariate adjusted  Reference 0.90 (0.77-1.06) 0.92 (0.80-1.07) 0.92 (0.78-1.09) 0.36 

      

Ischemic stroke n=1329      

Adjusted for age Reference 0.90 (0.74-1.08) 0.94 (0.81-1.08) 0.86 (0.73-1.01) 0.06 

Multivariate adjusted  Reference 0.87 (0.71-1.07) 0.92 (0.76-1.10) 0.87 (0.71-1.08) 0.11 

      

Hemorrhagic stroke n=317      

Adjusted for age Reference 0.63 (0.42-0.93) 0.70 (0.52-0.93) 0.73 (0.52-1.01) 0.06 

Multivariate adjusted  Reference 0.65 (0.43-0.99) 0.71 (0.49-1.02) 0.78 (0.51-1.19) 0.35 
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eTable 10. Joint Association of Attendance at Religious Service in 1996 and Race/Ethnicity on All-Cause Mortality 

 Race/ethnicity  

 Caucasians African American HRs (95% CI) for religious 
affiliation within strata of 
religious service attendance Frequency of religious 

service attendance 
 HR (95% CI)  HR (95% CI) 

Never  or < Once/week  1.0  0.86 (0.66-1.13) 0.86 (0.66-1.13) 

> Once/week  0.88 (0.85-0.92)  0.55 (0.45-0.69) 0.63 (0.51-0.78) 

HRs (95%CI) for service 
attendance within strata of 
religious affiliation 

 0.88 (0.85-0.92)  0.64 (0.46-0.90)  

HR: hazard ratio; CI: confidence interval 

Cox proportional hazard model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical exercise (metabolic equivalent hours per week; 
quintiles), multivitamin use (yes, no), hypertension (yes, no), hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no, yes for symptoms and yes for screenings), healthy eating score 
(quintiles), smoking status (never, former, current), pack-years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers),  BMI 
(kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35) ) , husband’s education (less than high school, some high school, high school graduate, college, graduate school), 
good physical or function (yes, no), live alone (yes, no), median family income (continuous, dollars per year), geographic region (north, south, west, other), social integration score 
without religious service attendance component (quartiles), and religious service attendance in 1992 (never, < 1/week, > 1/week). 

P for multiplicative interaction=0.08 

RERI= -0.15 (-0.42, 0.12); p for additive interaction=0.28 

P-values for interaction were obtained by adding interaction terms into the models and performing likelihood ratio tests.  
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eTable 11. Joint Association of Attendance at Religious Service in 1996 and Religious Affiliation on All-Cause 
Mortality 

 Religious affiliation HRs (95% CI) for religious affiliation 
within strata of religious service 
attendance  Protestant Catholic 

Frequency of religious service attendance  HR (95% CI)  HR (95% CI)  

Never  or < once/week  1.0  0.91 (0.85-0.97) 0.91 (0.85-0.97) 

> once/week  0.90 (0.85-0.94)  0.80 (0.76-0.84) 0.89 (0.85-0.94) 

HRs (95%CI) for service attendance within strata 
of religious affiliation 

 0.90 (0.85-0.94)  0.88 (0.82-0.94)  

HR: hazard ratio; CI: confidence interval 

Cox proportional hazard model adjusted for age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical exercise (metabolic equivalent hours per week; 
quintiles), multivitamin use (yes, no), hypertension (yes, no), hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no), menopausal status (premenopausal, 
postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no, yes for symptoms and yes for screenings), healthy eating score 
(quintiles), smoking status (never, former, current), pack-years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for current smokers),  BMI 
(kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35) ) , husband’s education (less than high school, some high school, high school graduate, college, graduate school), 
good physical or function (yes, no),  live alone (yes, no), median family income (continuous, dollars per year), geographic region (north, south, west, other), social integration score 
without religious service attendance component (quartiles), and religious service attendance in 1992 (never, < 1/week, > 1/week). 

P for multiplicative interaction=0.81 

RERI= 0.0003 [-0.09, 0.09]; p for additive interaction= 0.99 
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eTable 12. Effect Size Estimate of Attendance at Religious Service and Social Integration Score With Mutual 
Contemporaneous Adjustment for Social Integration 

  HR and 95%CI P Value 

Religious service attendance in 1996 a Once or more /week,  

yes vs.no 

0.86 (0.83-0.90) <0.0001 

Social integration score in 1996 b Continuous, per 1SD increase 0.97 (0.95-0.99) 0.03 

Social integration score included religious 
service attendance in 1996. (the original 
definition version of social integration 
score) c 

Continuous, per 1SD increase 0.96 (0.94-0.98) 0.0002 

Components of social integration score in 
1996 d 

   

 Currently married (yes, vs. no) 0.86 (0.82-0.91) <0.0001 

 Number of close friends (continuous) 1.03 (1.01-1.05) 0.007 

 Number of close relatives (continuous) 0.99 (0.97-1.01) 0.27 

 Seen close relatives at least once/month (yes vs. no) 0.99 (0.97-1.01) 0.51 

 Seen close friends at least once/month (yes vs. no) 1.01 (0.99-1.04) 0.27 

 Hours of social group participation (continuous) 1.01 (0.99-1.03) 0.25 

HR: hazard ratio; CI: confidence interval 

a. Multivariable model adjusted for covariates in 1996: age (continuous), alcohol consumption (none, 0.1-4.9, 5.0-14.9, ≥15.0 g/d), physical exercise (metabolic equivalent hours per 
week; quintiles), multivitamin use (yes, no), hypertension (yes, no), hypercholesterolemia (yes, no), type 2 diabetes (yes, no), depression (yes, no),  menopausal status 
(premenopausal, postmenopausal) and post-menopausal hormone use (never, past and current), physical exam in the past 2 years (no , yes for symptoms and yes for screenings), 
healthy eating score (quintiles), smoking status (never, former, current), pack-years (<10, 10-19, 20-39, ≥40 pack-years for former smokers; <25, 25-44, 45-64, ≥65 pack-years for 
current smokers), and BMI (kg/m2; <21, 21-22.9, 23-24.9, 25-27.4, 27.5-29.9, 30-34.9, ≥35), husband’s education (less than high school, some high school, high school graduate, 
college, graduate school), good physical or function (yes, no), live alone (yes, no), median family income (continuous, dollars per year), geographic region (north, south, west, other), 
social integration score without religious service attendance component (quartiles), and religious service attendance in 1992 (never, < 1/week, > 1/week). 
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b. Social integration score, including score and frequency of relatives and friends were derived based on the definition from Am J Epidemiol 1979;109:186-204. For adjustment, we 
derived social integration score without religious service attendance components, including marital status(not married, married), relative and friends score, relatives and friends 
frequency index, and social group participation (none, any number of hours).  

c. Social integration score, including score and frequency of relatives and friends were derived based on the definition from Am J Epidemiol 1979;109:186-204. 

d. Simultaneously adjusted for each individual components. 
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eAppendix 1. Marginal Structural Model and Inverse Probability Weighting 

Model to calculate weights 2-4: 

1) Weights nominator model:  

Religious service attendance in 2000=  

Religious service attendance 1996 + Covariate 1992 

2) Weights denominator model:  

Religious service attendance in 2000=  

Religious service attendance 1996 + Covariate 1992 + Covariate 1996 

MSM main model with weights2-4:  

 Outcome (Deaths) = Religious service attendance 2000 + Religious service attendance 1996 + 
Covariate 1992 
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eAppendix 2. Description of Calculation of Years of Life Saved  

We estimated multivariable-adjusted months of life gained, based on the formula 
𝑀𝑀𝑀𝑀𝐿𝐿 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠 (𝑿𝑿)� = ∑ 𝑎𝑎 �̂�𝑝(𝑇𝑇 = 𝑎𝑎|𝑿𝑿)𝑡𝑡=115

𝑡𝑡=0 , where X is the exposure, frequent religious 
service attendance of once or more per week, and other risk factors included in the Cox model for 
the association between the exposure and all-cause mortality 1. 𝑀𝑀𝑀𝑀𝐿𝐿 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠(𝑿𝑿)�  was 
calculated for each exposure level with the covariates fixed at the median category of each 
ordinal categorical variable and at the mode of each continuous or polytomous categorical 
variable in the multivariable model. �̂�𝑝(𝑇𝑇 = 𝑎𝑎|𝑿𝑿) was estimated by �̂�𝑆(𝑎𝑎 − 1|𝑿𝑿) − �̂�𝑆(𝑎𝑎|𝑿𝑿), where S is 
the survival function. The baseline survival functions, 𝑆𝑆0(𝑎𝑎), were estimated non-parametrically 
using the product-limit method and the survival function, �̂�𝑆(𝑎𝑎|𝑿𝑿), were then given by the estimated 
baseline survival function to the power of 𝑠𝑠𝑒𝑒𝑝𝑝(𝑿𝑿′𝜷𝜷�), where 𝜷𝜷� is the vector of regression 
coefficients from the Cox model. Confidence limits were obtained using the bootstrap. We drew 
500 samples of the same size as the original data set with replacement from the data, computed 
the estimated time as described above, and took the 2.5th and 97.5th percentiles of the empirical 
distribution of these estimates as the 95% confidence bounds.  
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