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The relationship between social and community ties and mortality was as-
sessed using the 1965 Human Population Laboratory survey of a random
sample of 6928 aduits in Alameda County, California and a subsequent nine-
year mortality follow-up. The findings show that people who lacked social and
community ties were more likely to die in the follow-up perlod than those with
more extensive contacts. The age-adjusted relative risks for those most Iso-
lated when compared to those with the most soclal contacts were 2.3 for men
and 2.8 for women. The association between social ties and mortality was
found to be independent of self-reported physical health status at the time of
the 1965 survey, year of death, sociloeconomic status, and health practices
such as smoking, alcoholic beverage consumptlon, obeslty, physical actlvity,
and utilization of preventive health services as well as a cumulative index of
health practices.

health surveys; marriage; mortality; smoking; social class; soclal isolatlon

Previous research has suggested that
social ties and relationships may play
a critical role in the determination of
health status. Individuals undergoing
rapid social and cultural changes (1—5) as
well as those living in situations charac-
terized by social disorganization (6-8),
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and poverty (9—12) appear to be at in-
creased risk of acquiring many diseases.
These situations have frequently been de-
scribed in terms of the absence of stable
social ties and resources available to in-
dividuals living in such circumstances.
Other studies of army wives (13) and men
undergoing job loss (14) suggest that so-
cial supports may be protective against
the harmful health consequences as-
sociated with stressful life events.
Furthermore, it repeatedly has been
observed that people who are married
have lower mortality rates than those
who are single, widowed, or divorced
(15—17). The relationship between
widowhood and increased morbidity and
mortality is particularly striking. The re-
sults of several investigations (18-21)
indicate that widows, especially in the
first year following bereavement, have
many more complaints about their
health, have more mental and physical
symptoms, believe they have sustained a
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lasting deterioration to their health, and
have increased mortality rates. Recent
evidence reveals that these differences do
not appear to be totally attributable to
some primary selection process in mar-
riage (22), homogamy (23), or differences
in such risk factors as serum cholesterol,
blood pressure, or obesity (24).

The literature cited above provides
'some preliminary evidence that social
and community ties may play some role in
the etiology of disease. However, in most
of these studies, investigators have not
directly measured social contacts. Fur-
ther, most of these findings have been
derived from observations of special popu-
lation groups such as widowers, army
wives, or particular occupational groups.
In this paper, results are reported of a
study in which the impact of a range of
gocial ties and networks was directly
examined in relation to mortality from all
causes in a large sample of a general
population,

METHODS

Study population. The data utilized in
this report are based on information col-
lected by the Human Population Labora-
tory (HPL), part of the California State
Department of Health. In 1965, a survey
was conducted based on a stratified sys-
tematic sample of Alameda County hous-
ing units. Institutionalized populations
were not included. The sampling proce-
dure, explained in greater detail else-
where (25), resulted in the selection of
4452 occupied housing units. Each of
these units was visited by an enumerator
who gathered demographic data on all
household members of all ages and left a
questionnaire for all persons aged 20 or
over, or for younger people who were mar-
ried. Of the households, 8023 adults
were identified as eligible for the study.
Of these, 6928, or 86 per cent, finally re-
turned questionnaires. When compared to
respondents, the small group of non-
respondents included proportionately
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more older people, males, whites, and
single or widowed persons (26). However,
the differences between respondents and
non-respondents have a negligible effect
on population estimates, and respondents
have been judged to be a representative
sample of adults in the county. The pres-
ent analysis is restricted to 2229 men
and 2496 women between the ages of
30—69.

Mortality follow-up. Mortality data
were collected for the nine-year period
from 1965 to 1974, when a follow-up sur-
vey was conducted. A computer matching
file was created with the California Death
Registry to obtain the records of those
people who died within the state. The
exact description of the matching process
is given elsewhere (27). Additional out-
of-state death clearance information was
obtained for those respondents believed to
have moved out of state between the two
survey periods. Through these methods,
death certificates were located for 682
people. Through extensive follow-up in
1974, all but 302 respondents, or 4 per
cent, of the original sample were located.
Those lost to follow-up were not found to
differ markedly on the health measures in
the 1965 survey. The collection of mortal-
ity data therefore seems to be fairly com-
plete and unbiased.

Statistical analysis. The chi square
statistics presented in this paper are
based on a modification of the Mantel-
Haenszel chi square (28) developed by
Brand and Sholtz (29). The Mantel-
Haenszel statistic has been modified to
include more than two comparison
groups. In this paper, the statistic is ad-
justed for both age and a second covari-
able of interest, e.g., health practices or
socioeconomic status. All age-adjusted
mortality rates presented were adjusted
by the indirect method (30, 31).

REsuULTS

Age-specific mortality rates from all
causes for men and women between the
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TaBLE 1

Age-specific mortality rates per 100 (all causes) men and women, ages 3069,
Human Population Laboratory Study of Alameda County, 1965—1974

Age No. of respondents No. of deaths % died
Men
30-39 673 16 2.4
40-49 729 36 4.9
50-569 501 68 13.6
60—69 326 91 27.9
Total 2229 211 9.5 (crude rate)
Women
30-39 728 16 2.2
40—-49 807 32 4.0
60—-59 574 45 7.8
60-69 387 67 17.3
Total 2496 160 6.4 (crude rate)

ages of 30 and 69 are shown'in table 1. As
expected, women have lower mortality
rates than men, and mortality rates in-
crease sharply with age. The age- and
sex-specific mortality rates in the Human
Population Laboratory sample are similar
to mortality rates for Alameda County.

Four sources of social contact. Table 2
shows the age- and sex-specific mortality
rates for each of four sources of social con-
tact examined: 1) marriage; 2) contacts
with close friends and relatives; 3) church
membership; and 4) informal and formal
group associations. With few exceptions,
respondents with each type of social tie
had lower mortality rates than respon-
dents lacking such connections.

In each age and sex group, people who
are married have lower mortality rates
than the non-married, i.e., separated,
widowed, single, and divorced. The rela-
tive risks for non-married women com-
pared to married women are approxi-
mately 1.4 for each age group. For men,
the relative risks in the two younger
groups are much larger: 2.9 and 2.1, re-
spectively, for 30—49-year-old men and
50—-59-year-old men. The age-adjusted
chi square value for the differences in
mortality rates among men of different
marital status is highly significant; for

women, the same chi square value fails to
reach statistical significance.

Three questions on the Human Popula-
tion Laboratory survey comprise an Index
of contacts with friends and relatives: 1)
“How many close friends do you have?”; 2)
“How many relatives do you have that
you feel close to?”; 3) “How often do you
see these people each month?” Considered
individually, none of these questions were
important predictors of mortality; how-
ever, when combined, they are associated
with significant increases in risk. As seen
in table 2, in every age and sex category,
people who report having few friends
and relatives and/or who see them in-
frequently have higher mortality rates
than those people who have many friends
and relatives and see them frequently.
The age-adjusted chi square values for
both men and women are highly signifi-
cant (p =< .001).

It is interesting to note that these dif-
ferences in mortality rates between
people who score high and low on the
combined measure of contacts are greater
for women than for men. The relative
risks for men are 1.8 for men between
30—-49 years of age; 1.3 for 50—59-year-
old men; and 1.8 for men 60—69 years old.
For women in these age groups, the rela-
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TABLE 2

Age and sex-specific mortality rates per 100 (all causes) by source of social contact,
Human Population Laboratory Study of Alameda County, 1965-1974

30-49 50-59 60-69
No. % died No. % died No. % died P
Men
Marital status
Married 1227 3.0 446 12.1 268 26.9
Non-married 176 8.6 55 955 98 a37 P =001
Contacts with friends
and relatives
High 276 2.9 127 11.0 81 22.2
Medium 865 3.4 303 14.2 173 249 p = .001
Low 236 5.1 62 14.5 59 40.7
Church member
Member 391 2.8 168 11.3 88 21.6
Non-member 1011 41 333 14.7 238 30.3 p=.05
Group member
Member 1066 3.6 394 11.9 223 28.2 nst
Non-member 336 3.9 107 19.6 103 27.2
Women
Marital status
Married 1249 3.0 407 71 208 14.4
Non-married 286 3.8 167 9.6 179 20.7 ns
Contacts with friends
and relatives
High 266 1.9 166 6.6 105 11.4
Medium 1007 2.9 340 7.6 223 17.0 p = .001
Low 239 5.4 57 12.3 42 31.0
Church member
Member 484 1.4 217 6.9 162 15.8
Non-member 1051 3.9 357 8.4 235 183 P=0
Group member
Member 1005 2.4 347 7.2 173 15.0
Non-member 535 45 227 8.8 214 190 P=0

* Chi square values were calculated for differences in age-adjusted mortality rates among categories.

t Not significant.

tive risks are 2.8, 1.9 and 2.7, respec-
tively.

As shown in table 2, individuals who
belong to a church or temple have lower
mortality rates than those who do not.
These differences are not as large as those
observed for other kinds of contacts, i.e.,
marital status, friends and relatives, al-
though they are consistent. The age-
adjusted chi square values are significant
for differences in mortality rates among
church members and non-members for
both men and women (p < .05).

Analysis of mortality by membership in

all other groups yields similar findings, as
shown in table 2. With the exception of
older men, both men and women who be-
long to one or more formal and informal
groups have lower mortality rates than
individuals who do not belong to any
groups. The differences for men are not
significant, although they are significant
for women.

In a separate multivariate analysis not
shown here, each of the four sources of
social contact shown in table 2 was found
to predict mortality independently of the
other three. However, the more intimate
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ties of marriage and contacts with friends
and relatives were stronger predictors
than were ties of church and group mem-
bership.

The Social Network Index. To sum-
marize the effects on mortality of increas-
ing social isolation, a Social Network
Index was constructed. Briefly, the Social
Network Index considers not only the
number of social ties but also their rela-
tive importance. Thus, intimate contacts
are weighted more heavily than church
affiliations and group memberships. Four
network categories were developed to re-
flect differences in type and extent of so-
cial contact. The procedure by which this
Index was developed and the precise de-
scription of methods used to score it are
available elsewhere (22).

The age- and sex-specific mortality
rates from all causes for the Social Net-
work Index are shown in figure 1. The
figure reveals a consistent pattern of in-
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creased mortality rates associated with
each decrease in social connection. The
only exception to this pattern is found
among women aged 50—59 where those
moderately connected had lower rates
than those who had the most social ties.
The relative risks of those most isolated
compared to those with most connections
are shown at the base of the figure. For
men in the 30—49-year age group, the rel-
ative risk is 2.5; for men 50—59 it is 3.2;
and for those aged 60—69 it is 1.8. For
women, the relative risks are 4.6, 2.1 and
3.0, from the youngest to the oldest age
groups, respectively. Age-adjusted rela-
tive risks are 2.3 for men and 2.8 for
women. The chi square value for the age-
adjusted differences in mortality among
the four network categories is highly sig-
nificant (p < .001).

The relative risks associated with low
rank on the Social Network Index are
greater than those of any single network

B.WOMEN
[J 1v. MOST CONNFCTIONS

460 402 514159 205122188 59 93 78138 58

(1535) (574) (387)
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Ficure 1. Age and sex-specific mortality rates from all causes per 100 for Social Network Index, Human
Population Laboratory Study of Alameda County, 1965-1974.
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measure or of a combined measure of mar-
ital status and contacts with friends and
relatives,

The impact of sickness on social net-
works. While it is apparent that social
networks are associated with mortality
rates, the reasons for this association
are unclear. A commonly expressed hy-
pothesis is that people with few connec-
tions are probably sick and physically un-
able to maintain many ties. This is a dif-
ficult problem to assess, but two separate
attempts were made to describe the direc-
tion of causality.

In the first attempt, the relationship
between social networks and mortality
was examined while controlling for physi-
cal health status at the time of the survey
in 1965. Baseline physical health status
was assessed by an index developed as a
global measure of general physical health
(32). This index measures physical health
along a spectrum ranging from disability
to chronic conditions to symptoms to no
health problems.

Age-adjusted mortality rates from all
causes, calculated by the indirect method,
are shown in table 3 for each category of
the Social Network Index and physical
health status. From the table it can be
seen that the Social Network Index is as-
sociated with mortality rates indepen-
dently of baseline health status. In every
category of health status for both men and
women, those with the most social con-
tacts have lower mortality rates than
those most isolated. The gradient from
high to low in the four network categories
is consistent with only an occasional de-
viation and is statistically significant (p
< .001). The gradient is least clear, how-
ever, for women who reported having no
health problem or few symptoms.

A second approach to this problem was
to examine the distribution of network
responses by year of death. If physical
illness at the time of the survey were re-
sponsible for the amount of social discon-
nection reported during the baseline sur-
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vey, it would be expected that those ill
people would be likely to die in the first
years following the survey. Table 4 shows
the distribution of the social network re-
sponses by year of death. As seen in the
table, only a small proportion of the iso-
lates died in the first two years following
the survey. Furthermore, among both
men and women the percentage of people
with few connections who died in the first
two years following the survey is similar
to the percentage of people with many so-
cial contacts who died in that same time
period. The figures in this table are not
age-adjusted; however it has previously
been shown that the Social Network
Index is associated with mortality inde-
pendently of age (see table 3 and figure 1).
Though not conclusive, these findings
suggest that physical illness alone does
not appear capable of accounting for the
association between social disconnection
and increased mortality rates.

Socioeconomic status. A second poten-
tially confounding factor which might be
responsible for the observed association
between social connections and mortal-
ity is sociceconomic status. In order to
explore this issue, the Social Network
Index was reduced from four categories to
two because of the small number of deaths
in some cells. By combining the “con-
nected” and “moderately connected”
categories into one category, and the two
more isolated categories into another, five
categories of socioeconomic status could
be maintained.

Measures of income and educational
level were used to develop an index of
socioeconomic status. Occupation was not
used because this resulted in inappropri-
ate coding for women in some instances.
Each of the measures, i.e., income and
education level, were divided into five
categories approximating a normal curve
so that the middle category contained ap-
proximately a third of the sample, the two
surrounding groups included about 20 per
cent of the sample in each group, and the
two extreme categories included the re-
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maining 15 per cent of the sample in each
of those categories. Five new groups were
then constructed from the combination of
the measures of income and education.

Table 5 shows age-adjusted mortality
rates in relation to the Social Network
and Socioeconomic Indices. In all five so-
cial class categories for both men and
women, without exception, those with few
social contacts had higher mortality rates
than those with many contacts. The chi
square values for the differences in mor-
tality rates between the two network risk
groups (after adjusting for age and
socioeconomic status) were highly sig-
nificant for both men and women (p =
.001). These data support the conclusion
that the Social Network Index predicts
mortality independently of socioeconomic
status.

Health practices. A third set of factors
which might account for the observed as-
sociation between networks and mortality
are health practices. Thus, people who are
socially isolated might have engaged in
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health practices known to be associated
with poor health outcomes:

Smoking: Smoking was assessed by
smoking status in 1965, i.e., current
smoker, past smoker, and never smoked.
Table 6 shows the age-adjusted mortality
rates within social network and cigarette
smoking categories. While there is an as-
sociation between smoking and the Social
Network Index, it can be seen that the
mortality gradient among different net-
work groupings persists and is statisti-
cally significant (p = .001) while control-
ling for smoking status and age.

Obesity: Obesity was measured by the
Quetelet Index. This Index adjusts weight
for height so that people of comparable
proportions are classified together. This
Index is calculated as: weight in pounds/
(height in inches)?. Three categories were
devised for this index (33): 1) those 10 per
cent or more underweight; 2) those be-
tween 9.99 per cent underweight and
29.9 per cent overweight; and 3) those
30.00 per cent or more overweight. Age-

TABLE 6

Age-adjusted mortality rates from all causes per 100 for men and women, ages 30—69,
by Social Network Index and smoking history, Alameda County, 1965~1974

Social Network

Smoking history

Index

Present (n) Past (n) Never (n) Total (n)
Men

I (fewest

connections 17.2 (91) (29y* 14.7 (36) 15.8 (156)
a 16.8 (315) 10.1 (139) 5.7 (149) 12.1 (603)
m 10.5 (371) 5.9 (162) 7.2 (165) 8.5 (698)
IV (most .

connections) 10.2 (348) 6.6 (196) 2.5 (214) 6.8 (758)
Total (n) 12.8 (1125) 7.5 (526) 5.5 (564) 94 (2215)

Women

I (fewest

connections) 14.9 (136) 19.8 (31) 7.2 (107 12.2 (274)
11 7.4 (379) 12.1 (102) 5.8 (365) 7.2 (846)
1 5.1 (276) 2.4 (54) 5.2 (256) 4.9 (586)
IV (most

connections) 5.4 (254) 6.5 (83) 3.1 (412) 4.2 (749)
Total (n) 7.5 (1045) 9.9 (270) 4.9 (1140) 6.4 (2455)

* Rates not calculated for cells with 30 or fewer individuals.



BERKMAN AND SYME

196

"S[BNPIAIPUT 19M3J 10 OF YILm 8[[8 J0j P3IBINI[BD JOU 80IEY ,

(96¥3) ¥'9 (g8¥) L'L (SL8T) L9 (9eT) 801 (¥) 830,

(892) 1 4 (sv1D) 9% (689) ov «¥2) (8U01329UU0D
380W) A[
(309) 6% (66) 69 ¥9y) (10 4 (6€) 96 oI
(098) €L #L1) 18] (629) 99 (0X)) L'0T II

9L2) 121 (L9) 6'91 (g61) ¥'01 £91) (8uo1129uu0d
189MmaJ) [

uaWoM

(8122) 9’6 (8€2) 001 (3161) 6 (£9) 161 (u) (810,

(6SL) 69 (6L) 6'G (0L9) 69 «0T) (suor1deuucs
jsow) AL
(869) a'8 (TL) e'T1T (609) 8°L «8T) m
(669) a'z1 (09) TSt (919) 91T «£2) I

(L9m) a'qt «{82) 1n 991 «31) (8U01729UU0D
189m9J) |

uap
B1omi0A0 F10MI010 g8 Bremiopun
(u) oy, () " F0ce @ uuﬁ.sk._%nwm &ﬂwm 0 i .E:Au xopup
JlomieN [vlog
Tapu] 1[I0

PLET— G961 ‘Fruno) vpawyy ‘(¥apu] 19121an)) £18aqo puv X3PuU[ Yy10miaN (190G £q
‘69— 0€ $38D ‘ugwom puv uIw 40f ([ 413d §3gNDI [V WOL] 8IDL ApDIOW PAESNIPD-IFY

L F1avY



SOCIAL NETWORKS, HOST RESISTANCE, AND MORTALITY

adjusted mortality rates for the Social
Network and Quetelet Indices are shown
in table 7. Although there were too few
numbers in most cells to calculate ad-
justed mortality rates among those re-
spondents 10 per cent or more under-
weight, a clear gradient among network
categories is observable in the other two
weight/height groups. Thus, the Social
Network Index predicts mortality inde-
pendently of obesity (p < .001).

Alcohol consumption: In table 8 age-
adjusted mortality rates are shown for the
Social Network Index in relation to al-
coholic beverage ingestion. Alcohol inges-
tion was divided into three categories:
1) those drinking 46 or more drinks a
month; 2) those drinking between 17 and
45 drinks a month; and 3) those abstain-
ing or drinking up to 16 drinks a month.
Drinks of wine, beer, or liquor were
counted equally in this analysis. Among
both men and women, the social net-
work-mortality association exists in-
dependently of alcoholic beverage con-
sumption. The chi square value for differ-
ences in mortality rates among network
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categories while adjusting for both age
and level of alcohol consumption is statis-
tically significant (p = .001).

Physical activity: Physical activity was
assessed by responses to four questions
involving how often respondents partici-
pated in 1) active sports; 2) swimming or
taking long walks; 3) physical exercises;
4) gardening, hunting, or fishing. An
index was created based on the degree to
which respondents participated in any of
these activities. In the Index, the first
three activities were given equal weight;
and the final item was given half the
weight of the first three. Table 9 shows
that the differences in mortality risk
among network categories do not appear
attributable to different levels of physical
activity among respondents in network
groups. The chi square value for differ-
ences in mortality rates among network
categories while adjusting for both age
and level of physical activity is statisti-
cally significant (p =< .005).

A cumulative index of health practices:
While these health behaviors, considered
one at a time, may not account for the

TABLE 8

Age-adjusted mortality rates from all causes per 100 for men and women, ages 30—69,
by Social Network Index and alcohol consumption, Alameda County, 19656 —1974

Social Network Drinks per month
Index 46+ () 17-45 ) 0-18 ) Total )
Men

I (fewest

connections) 17.6 (40) 17.9 (38) 13.8 (80) 15.6 (168)
14 20.0 (146) 7.9 (185) 11.5 (274) 12.2 (605)
m 6.4 (164) 5.2 (256) 12.4 (282) 8.6 (702)
IV (most

connections) 13.3 (131) 5.1 (242) 6.2 (391) 6.9 (764)
Total (n) 13.2 (481) 8.5 (721) 9.9 (1027) 9.5 (2229)

Women

I (fewest

connections) 15.9 31) 9.6 (43) 12.3 (202) 12.1 (276)
11 8.4 (72) 7.0 (176) 7.0 (612) 7.2 (860)
m 6.6 67 5.0 (155) 4.8 (380) 4.9 (602)
IV (most

connections) 5.8 (49) 4.5 (157 4.1 (552) 4.3 (758)
Total (n) 8.5 (219) 6.0 (531) 6.4 (1746) 6.4 (2496)
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TABLE 9

Age-adjusted mortality rates from all causes per 100 for men and women ages 30—-69,
by Social Network Index and physical activity, Alameda County, 19651974

Physical activity

Social Netwark Lenst Mod Most
Ind erate
o activity ™ activity ) activity @) Total )

1 (fewest Men

connections) 18.2 67 171 (71) (307 15.6 (158)
I 14.4 (150) 12.4 (314) 8.9 (141) 12.2 (605)
il 9.9 (129) 8.8 377 6.6 (196) 8.6 (702)
IV (most

connections) 9.2 (109) 7.6 (368) 4.4 (287) 6.9 (764)
Total (n) 12.4 (445) 9.8 (1130) 5.9 (654) 9.6 (2229)

Women

I (fewest

connections) 14.8 (137) 8.1 (115) (24 12.1 (276)
I 8.8 (289) 6.3 (444) 5.8 127 7.2 (860)
m 7.4 1903) 3.5 (286) 2.3 (126) 49 (602)
IV (most

connections) 6.0 (173) 46 (412) 0.8 (173) 4.3 (758)
Total (n) 9.0 (789) 5.2 (1257) 2.9 (450) 6.4 (2496)

* Rates not calculated for cells with 30 or fewer individuals.

association between social networks and
mortality, it is possible that a combina-
tion of health practices might be respon-
sible for such an association. A cumu-
lative index of seven health practices
developed by Belloc and Breslow was used to
assess this possibility. A detailed descrip-
tion of the Index and its relationship to
physical health has been previously re-
ported (34, 35).

Respondents received a score on this
index indicating their number of “good”
health practices. One point was received
for each of the following practices: 1) does
not smoke cigarettes; 2) drinks “moder-
ately” (no more than four drinks per sit-
ting); 3) eats breakfast regularly; 4) does
not eat between meals regularly; 5) sleeps
seven or eight hours per night; 6) engages
in regular physical activity; and 7) is
within a certain range of weight for
height.

Table 10 shows age-adjusted mortality
rates for the Social Network Index and
the Index of Health Practices. Examina-

.
tion of the column and row totals shows
that both social networks and health
practices are strongly associated with
mortality. Further, these two variables
are associated with one another. At each
health practice level, however, the mor-
tality gradient persists among social
network level categories although the mag-
nitude of the association is somewhat di-
minished when health practices are taken
into consideration. Differences in mortal-
ity rates among the social network groups
remain highly significant for both men
and women when adjusting simultane-
ously for age and health practice score (p
= .001).

Health services: Finally, the possibility
was explored that the relationship be-
tween social networks and mortality,
while not due to any health practices,
could be due to differential use of medical
services by people with few social re-
sources. An index of preventive utiliza-
tion of health services was developed
based on three questions: 1) “Do you have



199

SOCIAL NETWORKS, HOST RESISTANCE, AND MORTALITY

‘sa01pr1d y3[eay pooy ,

(96¥2) ¥'9 6L8) Ly 8LL) 99 (6€8) €6 (¥) 1830,
(89L) 1 4 (gge) 14 4 (¥€9) vz (16T) 9’9 (suor3oouucd
180W) A
(209) 6% (112) 5 4 (681) Ly (Z02) 8'S 11
(098) oL (992) (U4 (3L2) oL (€38) vo1 o-
(9L2) 121 o oot (€5°)] g8 (€21) (4] (8uorpoeuucd
189Mm0)) |
uIWoOM
(6222) a6 (z8L) L9 (¥99) ¢0o1 (e8L) ger (v) 1830y,
39L) 9 (962) (A4 (6£2) §'6 (082) 8'L (suotjoauucdy
soun) AT |
(zoL) 9'8 (892) 9'9 (812) 66 (632) g01 I
(909) a4t (z61) 6'6 (291) LTI (19%) 9%l I
(8ST) 991 (Le) 901 8% 6'6 (€L) 91z (8uo1p08uUU0D
389MmBJ) |
uap
W) 19301 () eanod £—9 (1) eansod g (©) +2anteod p—0 xopu[
saonoed gj[esy JIOMION 81005

PLET— 9961 ‘A1uno) Dpawd]y ‘¥3puj §30IDIJ YIDIY PUD XPUJ §I0mIdN 101908 £q
‘69— 0€ 838D ‘uawom puv uaw 10f gOI 42d $asNVI 1D wouf 8104 K31y030W PAISN(PD-28Y

0T T1Ev],



200

health insurance?”; 2) “Have you had a
dental check-up in the past year, even
though you felt well?”; 3) “Have you had a
medical check-up in the past year, even
though you felt well?” Respondents who
had both dental and medical check-ups in
the past year were classified as high scor-
ers. Low scorers were respondents who
had neither a dental nor a medical
check-up although they may have had
health insurance; moderate scorers in-
cluded all other respondents.
Age-adjusted mortality rates for the So-
cial Network Index and an index of pre-

ventive utilization of health services are’

shown for men and women in table 11.
This table reveals that people who use
preventive health services have slightly
lower mortality rates than those who
make little or moderate use of such ser-
vices. People with few social contacts are
less likely to use such preventive services.
The social network gradient in mortality,
however, is still seen in each health care
category, with some deviation in pattern.
While this measure of health services
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may not be a sensitive measure of use of
preventive health care, variations in mor-
tality observed among people with dif-
ferent kinds of social contacts are not
accounted for by the more obvious differ-
ences in use of preventive health services
(p =< .005).

DiscussioN

The preceding analyses have shown
that social and community ties are as-
sociated with risk of mortality. Four
sources of social relationships were
examined: 1) marriage; 2) contacts with
close friends and relatives; 3) church
membership and 4) informal and formal
group associations. In each instance,
people with social ties and relationships
had lower mortality rates than people
without such ties. Each of the four sources
was found to predict mortality indepen-
dently of the other three; the more inti-
mate ties of marriage and contact with
friends and relatives were stronger pre-
dictors than were the ties of church and
group membership.

TABLE 11

Age-adjusted mortality rates from all causes per 100 for men and women, ages 30 —69,
by Social Network Index and level of preventive care, Alameda County, 19651974

Level of preventive health care

Social Network
Index Low ) Medium (n) High (n) Total (n)
Men

I (fewest

connections) 15.4 (49) 9.7 (48) (29 14.2 (126)
a 11.4 (162) 9.8 (203) 9.2 (118) 10.2 (483)
m 7.8 (180) 6.5 (236) 4.5 (170) 6.1 (586)
IV (most

connections) 5.8 (181) 5.6 (241) 6.1 (197) 5.8 (619)
Total (n) 8.6 (572) 7.8 (728) 6.9 (514) 7.7 (1814)

Women

I (fewest

connections) 6.8 (66) 11.4 (78) 84 (50) 8.8 (194)
I 8.4 (171) 5.4 (241) 5.4 (236) 6.1 (648)
I 2.7 (115) 6.7 (199) 4.0 (184) 4.7 (498)
IV (most

connections) 3.6 (117) 3.5 (238) 3.6 (253) 3.6 (608)
Total (n) 5.6 (469) 5.6 (756) 4.6 (723) 5.2 (1948)

* Rates not calculated for cells with 30 or fewer individuals.
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To assess the cumulative effects of
these ties and relationships, a Social
Network Index was created based on
these four sources of contact. When the
sample was stratified according to the
level of social contact and source of affilia-
tion, the most isolated group of men was
found to have an age-adjusted mortality
rate 2.3 times higher than men with the
most connections; for women who were
isolated, the rate was 2.8 times higher
than the rate for women with the most
social connections. For every age group
examined, and for both sexes, people with
many social contacts had the lowest mor-
tality rates and people with the fewest
contacts had the highest rates. The rela-
tive risks between these groups range
from just under 2 to over 4.5.

The association between the Social
Network Index and mortality was found
to be independent of self-reported physi-
cal health status at the time of the survey,
year of death, socioeconomic status, and
such health behaviors as smoking, alcohol
ingestion, physical inactivity, obesity,
and low utilization of preventive health
services, and a cumulative index of health
practices.

On the basis of the findings in this
study, future research might focus on
more sophisticated network models tap-
ping many more dimensions of social and
community ties. Of particular interest is
the number of possible relationships that
place an individual in a particular risk
category. For instance, people who were
not married but who had many friends
and relatives were found to have mortal-
ity rates equal to those who were married
but who had fewer contacts with friends
and relatives. Similarly, it did not seem
important whether contacts were among
friends or relatives; it was only in the ab-
sence of either of these sources of contacts
that there was a significant increase in
the risk of death during the follow-up
period. Trade-offs and substitutions such
as this assured that about 60 per cent of

201

the sample, through one kind of contact or
another, managed to maintain reasonably
low mortality risk. It was only in the
presence of mounting social disconnection,
when individuals failed to have links in
several different spheres of interaction,
that mortality rates rose sharply.
Limitation of mortality data. Two limi-
tations involved with the use of mortality
data have implications for the conclusions
which can be drawn from these results.
First, there is the continuing thought that
people who died during the nine-year
follow-up period were ill at the time of the
initial survey. The association between
physical health status as determined at
the baseline survey and subsequent mor-
tality supports this suspicion. It is there-
fore possible that the relationship be-
tween networks and mortality is due tothe
fact that isolated people were ill at the
time of the survey and were unable physi-
cally to maintain extended contacts. This
is a serious issue and one which was
explored in some depth. The results pre-
sented do not support this possible expla-
nation. While controlling for health
status at the time of the baseline survey,
the Social Network Index continued to
predict mortality. In an analysis of year of
death, it was shown that the percentage of
isolated people who died in the first years
following the survey is similar to the
percentage of people with many social
contacts who died in that same period.
If these two analyses involved valid and
accurate indicators of illness status at the
time of the survey, it does not appear
likely that the relationship between net-
works and mortality is merely a reflec-
tion of underlying poor health. On the
other hand, if these measures are not
valid and accurate indices of health status
in 1965, this issue remains unresolved.
The second limitation of mortality data
is also related to the association between
mortality and morbidity. Throughout this
research, the implication has been that
social factors influence susceptibility to
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disease, i.e., disease incidence. In fact,
from studies involving mortality data, it
is unknown whether the risk factors in-
fluence disease incidence or “survival
time” between the incidence or diagnosis
of disease and death. It should be noted
that in either case, host resistance may be
the involved mechanism. Previous work
on social supports and incidence of preg-
nancy complications (13) and on cultural
and social mobility and coronary heart
disease (4) suggests that social factors are
capable of influencing disease incidence;
however, from the data in this study, it
cannot be concluded which end of the dis-
ease spectrum is most influenced by social
networks.

Mechanisms. Although the hypothesis
has been supported that social and com-
munity ties may be protective against a
wide variety of disease outcomes, the
mechanisms by which networks influence
health status remain unclear. A critical
issue is how social isolation might affect
health status. It is interesting to note that
the Network Index was found to be as-
sociated not only with overall mortality
but with four separate causes of death: is-
chemic heart disease, cancer, cerebro-
vascular and circulatory diseases, and a
category including all other causes of
death, e.g., diseases of the digestive and
respiratory system, accidents, and sui-
cide. Since social isolation is associated
with so many causes of death, it is possi-
ble that there are several pathways that
might lead from social isolation to illness.
One pathway might be through the use of
health practices which may lead to poor
health consequences. The association be-
tween isolation and such practices sug-
gests that this is likely. However, since
health practices do not seem capable of
explaining more than a small part of
the social network/mortality association,
other pathways must also be involved.

A second pathway may be through
psychological responses to isolation such
as depression or changed coping and ap-
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praisal processes. Such psychological re-
sponses might predispose an individual to
suicide or to risk-taking behavior which
could result in accidents. It has been
suggested that the critical role psychoso-
cial factors play in the causation of dis-
ease is not due to stressful objective cir-
cumstances, but to the way in which these
circumstances are more subjectively per-
ceived and mediated by the individual. In
an analysis of psychological factors, social
networks, and mortality to be presented
in another paper, it was found that none
of the psychological factors developed
from items from the 1965 Human Popula-
tion Laboratory survey mediated between:
social networks and risk of mortality. The
correlations between the psychological
factors and networks were only moderate,
and in all cases the Network Index con-
tinued to predict mortality independently
of psychological status. It should be noted,
however, that the Human Population
Laboratory psychological items were not
originally created as mediating variables
between social circumstances and health
outcomes and may therefore not tap the
crucial dimensions of such psychological
factors.

Another pathway might lead directly
from social isolation to physiologic
changes in the body which increase gen-
eral susceptibility to disease. Previous
research on the impact of the social envi-
ronment on a wide range of health out-
comes suggests that many social “risk fac-
tors,” e.g., poverty, migration, may not be
etiologically specific for any single dis-
ease (36). Kaplan et al. (37), Cobb (38) and
Antonovsky (39, 40) recently have pro-
posed that social and community ties may
serve as important factors in promoting
host resistance to disease. These inves-
tigators have proposed that stressful so-
cial circumstances such as lack of social
ties and resources may alter host suscep-
tibility and consequently would be ex-
pected to be associated with a wide range
of disease outcomes and with increased
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morbidity and mortality rates. Nervous,
hormonal, and immunologic control sys-
tems have frequently been invoked as
potential pathways by which stressful
circumstances might cause disease. Evi-
dence is clear from animal experiments
that stressful social circumstances may
modify control systems leading to changes
in health status (41—44). Adequate tests
of the hypothesis that social circum-
stances alter general susceptibility to

disease in humans will not be possible, -

however, until data are available on
physiologic mechanisms capable of
mediating the relationship between social
events and disease outcomes.

The role which stressful social cir-
cumstances play in the causation of dis-
ease may be dependent upon their abso-
lute strength and their strength relative
to other causal agents. Thus, when agents
are particularly pathogenic and exposure
is widespread, the effects of social factors
may be small. However, when disease
agents are less obviously pathogenic or
virulent, social factors may play a sig-
nificant role in determining variations in
health status. The findings from this
study suggest that social circumstances
such as social isolation may have perva-
sive health consequences; and they sup-
port the hypothesis that social factors
may influence host resistance and affect
vulnerability to disease in general.
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