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eTable 1. Construction of the social integration index 
 Intimate ties 
 High Medium Low 
Extended ties Index 

value 
Index 

category 
Index 
value 

Index 
category 

Index 
value 

Index 
category 

Religious + group 12 IV 8 IV 4 II 
Religious only 11 IV 7 III 3 II 
Group only 10 IV 6 III 2 II 
Neither 9 IV 5 II 1 I 
 
Details for constructing the social integration index can be found in Berkman 
(38), ultimately published in peer-reviewed form as Berkman and Syme (39). In 
brief, the index is comprised of seven questions about marital status, social 
network size, frequency of contact with social ties, religious participation, and 
participation in other social groups. The variable for marital status was 
dichotomized, equal to 1 if the participant reported currently being married and 0 
otherwise (widowed, divorced, or never married). The numbers of close friends 
and relatives were elicited in two separate questions and grouped into five 
categories (none, 1-2, 3-5, 6-9, or 10 or more). Similarly, frequency of contact 
with friends and relatives were elicited in two separate questions and grouped 
into three categories of contacts seen at least once a month (none, 1-2, or 3 or 
more). Frequency of attendance at religious services was dichotomized, equal to 
1 if the participant reported attendance at least once per week and 0 otherwise. 
Participation in other social groups was dichotomized, equal to 1 if the participant 
reported spending any number of hours on group activities and 0 otherwise. The 
variables on marital status, social network size, and frequency of contact were 
combined to classify study participants into three categories of intimate ties. 
Persons in the lowest category were either married with few friends or relatives; 
or unmarried with a moderate number of friends or relatives seen frequently. 
Persons in the intermediate category were either married with a moderate 
number of friends or relatives seen frequently, or unmarried with a large number 
of friends or relatives seen frequently. Finally persons in the highest category 
were married with a large number of friends or relatives seen frequently. The 
variables on religious services attendance and group membership were 
combined into a single index of extended ties, with categories determined by 
participation in any social or recreational group, labor union, commercial or 
professional association, community group, service group, or charity; and/or 
frequent attendance (vs. infrequent or no attendance) at religious services. 
Berkman (38) combined the indices of intimate and extended ties to create the 
final social integration index scores as shown below. The specific form of the 
social integration index was informed by conceptual considerations and 
empirically observed patterning in mortality rates in the original Alameda County 
Study. 
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eTable 2. Relative hazard ratios for suicide (95% CI) among women in the 
Nurses’ Health Study, 1992-2010, by social integration components 
measured in 1992 
 Adjusted for other 

social integration 
components and age 

Adjusted for other social 
integration components, 
age, and other variablesa 

Marital status   
   Not married  Ref Ref 
   Married 0.59 (0.30-1.13) 0.63 (0.31-1.27) 
Relatives and friends scoreb   
   I (lowest) Ref Ref 
   II 1.23 (0.52-2.88) 1.07 (0.45-2.56) 
   III 0.43 (0.10-1.76) 0.42 (0.10-1.76) 
   IV (highest) 0.80 (0.23-2.73) 0.81 (0.23-2.83) 
Relatives and friends frequency indexb   
   I (lowest) Ref Ref 
   II 0.54 (0.25-1.13) 0.60 (0.28-1.31) 
   III (highest) 0.29 (0.10-0.82) 0.34 (0.11-1.02) 
Religious service attendance   
   Less than once per week Ref Ref 
   At least once per week 0.50 (0.26-0.98) 0.53 (0.27-1.06) 
Social group participation    
   None Ref Ref 
   Any number of hours (>0) 1.06 (0.56-2.00) 1.20 (0.62-2.30) 
aEstimates were adjusted for all socio-demographic, health behavior, and medical history variables listed in Table 2. 
bThe relatives and friends score and frequency index were constructed using data on the self-reported number of, and 
frequency of contact with, close friends and relatives (Am J Epidemiol 1979;109:186-204). The scores increase with the 
number and frequency of contacts. 
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eTable 3. Relative hazard ratios (95% CI) for suicide among women in the 
Nurses’ Health Study, 1992-2010, by social integration category measured 
in 1992, accounting for significant medical comorbidity at baseline 
 Excluded participants with a  

history of cancera or serious 
cardiovascular conditionb at 

baselinec 

Adjusted for baseline history of  
cancera or serious 

cardiovascular  
conditionb as covariatesc 

  
N 

Follow-up, 
person-
years 

 
HR (95% 

CI) 

 
N 

Follow-up, 
person-
years 

 
HR (95% 

CI) 
Participants, n 59 775 1 014 292  72 607 1 209 366  
Suicide events, n 35   43   
Social integration 
categoryd 

      

  I (lowest) 8 75 205 Ref 10 89 901 Ref 
  II 13 287 673 0.53 

(0.21-
1.34) 

17 345 280 0.51 
(0.23-
1.17) 

  III 4 212 431 0.21 
(0.06-
0.74) 

6 251 648 0.26 
(0.09-
0.73) 

  IV (highest) 10 438 982 0.29 
(0.11-
0.80) 

10 522 538 0.23 
(0.09-
0.58) 

Ptrend   0.02   0.002 
aParticipants who reported in 1992 any history of cancer (with the exception of non-melanoma skin cancer). 
bParticipants who reported in 1992 any history of myocardial infarction, coronary artery bypass graft surgery, 
percutaneous transluminal coronary angioplasty, or stroke.  
cEstimates were adjusted for all socio-demographic, health behavior, and medical history variables listed in Table 2. 
dConstruction of the social integration index is described in Am J Epidemiol 1979;109:186-204. 
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eTable 4. Relative hazard ratios (95% CI) for suicide among women in the 
Nurses’ Health Study, 1992-2010, by social integration category measured 
in 1992, accounting for poor mental health at baseline 
 Excluded participants with 

poor mental healtha at 
baselineb 

Adjusted for poor mental healtha 
at baseline as a covariateb 

  
N 

Follow-
up, 

person-
years 

 
HR (95% CI) 

 
N 

Follow-up, 
person-
years 

 
HR (95% CI) 

Participants, n 67 
519 

1 123 545  72 
607 

1 209 366  

Suicide events, n 39   43   
Social integration 
categoryc 

      

  I (lowest) 9 76 710 Ref 10 89 901 Ref 
  II 15 311 667 0.46 (0.20-

1.11) 
17 345 280 0.47 (0.21-

1.09) 
  III 5 234 227 0.22 (0.07-

0.69) 
6 251 648 0.28 (0.10-

0.83) 
  IV (highest) 10 500 941 0.23 (0.09-

0.60) 
10 522 538 0.26 (0.10-

0.67) 
Ptrend   0.003   0.008 
aParticipants who had a Mental Health Index [MHI-5] ≤52. The MHI-5 includes 5 items inquiring about symptoms of 
depressed mood in the previous 4 weeks. 
bEstimates were adjusted for all socio-demographic, health behavior, and medical history variables listed in Table 2. 
cConstruction of the social integration index is described in Am J Epidemiol 1979;109:186-204. 
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eTable 5. Relative hazard ratios (95% CI) for suicide among women in the 
Nurses’ Health Study, 1996-2010, by social integration category measured 
in 1996, accounting for antidepressant medication use and physician-
diagnosed depression at baseline 
 Excluded participants who 

reported any antidepressant 
medication usea  

and history of physician-
diagnosed depressionb at 

baselinec 

Adjusted for baseline 
antidepressant medication usea 

and physician- 
diagnosed depressionb as 

covariatesc 

  
N 

Follow-
up, 

person-
years 

 
HR (95% CI) 

 
N 

Follow-
up, 

person-
years 

 
HR (95% CI) 

Participants, n 63 
491 

823 130  65 
507 

849 907  

Suicide events, n 21   24   
Social integration 
categoryd 

      

  I (lowest) 8 74 564 Ref 9 78 719 Ref 
  II 6 256 522 0.25 (0.08-

0.76) 
7 266 055 0.27 (0.09-

0.76) 
  III 1 127 654 0.08 (0.01-

0.64) 
2 131 224 0.14 (0.03-

0.69) 
  IV (highest) 6 364 389 0.17 (0.06-

0.54) 
6 373 910 0.16 (0.05-

0.47) 
Ptrend   0.004   0.001 
aParticipants who reported any use of antidepressant medications. This question was not added to the Nurses’ Health 
Study survey until 1996. Therefore, this sensitivity analysis uses 1996 as the baseline year instead of 1992. 
bParticipants who reported any history of physician-diagnosed depression. This question was not added to the Nurses’ 
Health Study survey until 2000. However, participants were asked to give the year of diagnosis (1996 or earlier, 1997, 
1998, 1999, or 2000). Therefore, this sensitivity analysis uses 1996 as the baseline year. 
cEstimates were adjusted for all socio-demographic, health behavior, and medical history variables listed in Table 2. 
dConstruction of the social integration index is described in Am J Epidemiol 1979;109:186-204. 
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