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Abstract
Introduction—Evidence has been inconsistent regarding the impact of social networks on survival
after breast cancer diagnosis. We prospectively examined the relation between components of social
integration and survival in a large cohort of breast cancer survivors.

Methods—Women (N=4,589) diagnosed with invasive breast cancer were recruited from a
population-based, multi-center, case-control study. A median of 5.6 years (Interquartile Range 2.7–
8.7) after breast cancer diagnosis, women completed a questionnaire on recent post-diagnosis social
networks and other lifestyle factors. Social networks were measured using components of the
Berkman-Syme Social Networks Index to create a measure of social connectedness. Based on a
search of the National Death Index, 552 deaths (146 related to breast cancer) were identified. Adjusted
hazard ratios (HR) and 95% confidence intervals (CI) were estimated using Cox proportional hazards
regression.

Results—Higher scores on a composite measure of social connectedness as determined by the
frequency of contacts with family and friends, attendance of religious services, and participation in
community activities was associated with a 15–28% reduced risk of death from any cause (p-
trend=0.02). Inverse trends were observed between all-cause mortality and frequency of attendance
at religious services (p-trend =0.0001) and hours per week engaged in community activities (p-trend
=0.0005). No material associations were identified between social networks and breast cancer-
specific mortality.

Conclusions—Engagement in activities outside the home was associated with lower overall
mortality after breast cancer diagnosis.
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Introduction
Evidence suggests that social networks may be associated with reduced overall mortality[1].
Improvements in breast cancer detection and treatment have led to a growing number of cancer
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survivors, resulting in a need to elucidate strategies for improving outcomes, including lifestyle
factors. A recent meta-analysis of 87 studies summarizing the literature on the association
between social networks and cancer survival reported having high levels of perceived social
support, larger social networks, and being married were associated with decreases in risk ratios
for mortality of 25%, 20%, and 12%, respectively [2]. Relationships varied by cancer site, with
stronger associations of number of social contacts observed in studies of breast cancer [2].

The impact of social networks on breast cancer specific survival has been insufficiently studied:
a systematic review suggested characteristics associated with better breast cancer prognosis
include social support, marriage, minimizing, and denial; however, the role of these factors
has not been supported in all studies [3]. Previous observational studies were based on selected
populations, did not have adequate information on potential confounders, or had limited power
[4–12], leading to inconclusive results [3]. A few randomized controlled trials have been
conducted to investigate the role of social networks, including social supports, in breast cancer
survival, but the results have been mixed. These studies, however, may not have simulated
natural social networks or have intervened at the appropriate time point [13–16].

The biological and social mechanisms for the role of social networks require further study
[17,18]. There are several potential pathways by which social networks may reduce mortality.
Social networks may alleviate depressive symptoms [19,20], promote adoption of health
behaviors through peer support [21–23], and/or improve resistance to infection through
reduction in stress [24–26]. Social networks could impact cancer outcomes by influencing stage
at detection or progression by affecting treatment decisions. Recent reports suggest social
networks are a key factor in seeking cancer screening [27,28], which could lead to detection
at earlier stages and improved prognosis. Five of seven studies from a recent review supported
the hypothesis that social networks influences cancer progression [29].

In order to better understand how social networks relate to survival after a breast cancer
diagnosis, we examined the relation of social networks and survival in a large, population-
based cohort of breast cancer survivors. Data collected enabled us to evaluate whether the type,
number, and frequency of social contacts have any discernable impact on breast cancer
outcomes.

Methods
As previously described [30–32], study participants were recruited from three consecutive
population-based case-control studies of invasive breast cancer conducted between 1988 and
2001 in New Hampshire, Massachusetts, and Wisconsin. Cases were enrolled in the
survivorship cohort after participating in the case-control study. Following an initial vital status
search to identify decedents, the survivorship cohort was constructed of all women living with
a history of breast cancer who completed a mailed questionnaire that captured information on
factors of interest including social networks. A total of 4,589 women were included in the
analysis following exclusions for metastatic breast cancer at initial diagnosis (n=34); unknown
disease stage at diagnosis (n=615); or recurrence of breast cancer before completion of the
questionnaire (n=553). The vital status of women was documented up to December 31, 2005
by a search of the National Death Index [33]. Women were followed a median of 5.6 (inter-
quartile range 2.7–8.7) years after the breast cancer diagnosis. This study was approved by the
institutional review boards at both the Harvard School of Public Health and the University of
Wisconsin.

Social networks were assessed using a modified version of the Berkman-Syme Social Networks
Index, a composite measure of four types of social connection: marital status (married versus
not); social integration (number and frequency of contacts with children, close relatives,
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confidant and close friends); frequency of attending religious meetings or services; and
membership in other community organizations [34,35]. Summary scores were constructed
using previously published methodology [35] assessing 1) network size: number of members
in the network; 2) frequency of contacts: estimation of members seen at least once per month;
and 3) overall social connectedness: number of frequent (at least once per month) social
contacts with confidants or close friends, and/or attendance of religious or community services.

Hazard rate ratios and 95% confidence intervals were estimated using Cox proportional hazards
regression. Adjusted models accounted for potential confounding factors at diagnosis, interval
between diagnosis and enrollment in the cohort study, and characteristics at the time of social
networks assessment, and weight change from pre-diagnosis to after treatment).

Results
Of the 4,589 women included in the analysis, approximately two-thirds of the women
(n=2,995) had localized disease at diagnosis. During follow-up, 552 died after completing the
questionnaire, 146 from breast cancer.

Table 1 shows participant characteristics by category of overall social connectedness. Those
at higher categories of social connectedness were more likely to be married, have children, be
non-smokers, and have a history of chemotherapy and tamoxifen treatment (Table 1).

Social network size and the number of regular (at least once per month) social contacts were
not associated with overall or breast-cancer specific survival (Table 2). However, the composite
measure of social connectedness that incorporated both number of regular contacts and
frequency of social activities was inversely associated with overall (p=0.02), but not breast
cancer specific (p=0.93), survival.

Among specific types of social contacts, increased participation in religious or community
activities was significantly associated with improved overall survival (Table 3). Attending
religious gatherings more than once a week (n=670, 14%) was associated with a 34% (95%
CI = 10%–51%, p-trend=0.0001) reduction in death from any cause when compared to no
religious participation (n=1125, 25%). Greater community participation, as measured in hours
per week, was also associated with improved overall survival (p-trend=0.0005).

Weaker and no significant trends were observed for breast cancer-specific survival. Number
of close friends, relatives, or confidants, and number of contacts with such persons had no
impact on overall survival rates, nor did marital status. Cancer support group participation,
either in the past or currently, had no association with mortality after breast cancer.

Discussion
In this large cohort of breast cancer survivors, we found some evidence for an association
between social connectedness and overall mortality. Whereas participation in community and
religious activities was significantly associated with lower overall mortality, such interactions
had no material influence on breast cancer specific mortality. The number of close friends,
relatives and living children, the frequency of contacts with significant others, and marital
status had no significant impact on subsequent breast cancer-specific or overall survival rates.

The current findings are consistent with some, but not all, previous studies that addressed the
impact of social networks on breast cancer outcome, as reviewed by Falagas et al [3]. Of nine
published studies, four reported a survival advantage associated with one or more index of
social networks [4–7] whereas five reported no association [8–12]. All of the null studies had
limited power to detect associations (<250 participants). A recent meta-analysis combining
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data from 87 studies of social support, social networks, and marital status and cancer outcomes
reported stronger inverse associations with cancer mortality among breast cancer survivors
compared with other cancer sites [2]. Possible mechanisms suggested included that those with
social networks would be more inclined to seek and/or follow through with treatment. Social
networks may also favorably change hormone concentrations, thereby preferentially acting on
hormonal cancers [2]. An alternative explanation is that more studies have been conducted in
breast cancer relative to other sites, thereby providing sufficient power to detect weak
associations between social networks and survival relative to other sites.

An analysis of Nurses’ Health Study (NHS) data by Kroenke et al [7] also based on the
Berkman-Syme Index found that the number of close friends and relatives as reported prior to
breast cancer diagnosis was associated with improved survival subsequent to breast cancer
diagnosis even after adjusting for breast cancer stage at diagnosis. In contrast to present
findings, participation in religious and community activities had no important influence on
breast cancer or overall survival. Differences in results in the NHS and current study could be
related to differences in the age (NHS women were about 10 years older) or economic levels
(the NHS was comprised of nurses who were presumably more educated) between the study
populations, and the timing of collection of social network data with respect to the breast cancer
diagnosis (data collected two years post diagnosis in the NHS versus six years for the current
study). For example, having larger numbers of friends and close relatives could be associated
with better treatment compliance, accounting for the inverse association with number of friends
and relatives noted in the NHS. In contrast, numbers of friends and relatives may be less
important after treatment is completed. As with our results, Kroenke et al reported religious
and community participation was significantly associated with improved all-cause survival
after diagnosis.

Randomized controlled trials assessing the impact of improved social support on breast cancer
survival have produced mixed results. An initial randomized controlled trial that enrolled 86
women with metastatic breast cancer reported a mean doubling in survival time after weekly
group therapy for one year [13]. However, subsequent trials in similar populations have
suggested that while group therapy may improve quality of life, it does not prolong survival
[14–16].

One possible explanation for the mixed findings from previous studies is measurement error
in the assessment of social networks. Previous research, including the current study, ranked
women on the number of close relationships and marital status. A recent study found that the
quality, rather than quantity, of close relationships was associated with improved survival
among ninety breast cancer survivors; a composite measure of marital confiding and close
relationships had a strong inverse effect (RR= 0.41 (95% CI 0.21–0.80)) [6]. In measuring the
quality of social networks, it may be important to account for specific informational,
instrumental, and emotional support being provided by members of the network [29].

Taken together with previous studies, the available evidence suggests that social networks, as
measured by the number of close relationships, may have an influence on survival after a breast
cancer diagnosis. After accounting for confounders, women in the highest category of social
connectedness had a 28% (95% CI, -4%-51%, p-trend 0.02) lower risk of overall mortality
compared to those in the lowest category of social connectedness. There was an observed
benefit for increased community and religious participation, a finding that may reflect better
health and extended longevity of women able to engage in activities outside the home (e.g.
reverse-causation). Moreover, the suggestions of higher death rates observed in women that
had regular visits from larger numbers of their children (p=0.05), which may be surrogate for
declining health or physical incapacity, is also consistent with a confounding influence of
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general health on the results, despite adjustment for smoking, BMI, and other predictors of
mortality.

The reduced risk of overall mortality with increasing levels of social connectedness was likely
driven by cardiovascular disease-specific mortality. In analyses restricted to mortality from
cardiovascular disease in this cohort (n=123), there was a suggestion of reduced risk of
cardiovascular disease-specific mortality among those in the highest category of overall social
connectedness (scores=21–26) compared to those with low scores (5–12) (Adjusted HR=0.41,
95% CI 0.16 to 1.04, p-trend 0.01). This is consistent with recent reports that increasing levels
of social engagement confer protection against stroke in women [37] and cardiovascular
mortality in men [38].

The present analysis had some limitations. Not all eligible women responded to the study
invitation, and respondents were generally more highly educated and demonstrated a healthier
profile; i.e. fewer current smokers, greater proportion of BMI values in the normal range than
those who did not participate [39]. Thus, although this is the only study to target a population-
wide cohort of breast cancer survivors, results may not be applicable to all breast cancer
survivors. In addition, women were enrolled several years after breast cancer diagnosis and
those with more rapidly fatal, aggressive breast cancers would have been underrepresented in
the study cohort. Finally, few women reported having no friends or close relatives, and the
majority were married. This may have reduced power to detect associations at extreme levels
of social isolation.

Identification of factors that improve the health and longevity of breast cancer survivors is an
important public health challenge. Our study supports the hypothesis that social networks
reduce the likelihood of death from any cause among breast cancer survivors…
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Figure 1.
Adjusted Overall Survival Curves by Level of Overall Social Connectedness
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Figure 2.
Adjusted Breast-Cancer Specific Survival Curves by Level of Overall Social Connectedness
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