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Abstract

Objective—To examine associations between relative, friend, and partner support, as well as size 

and source of weekly social network, on mortality risk in the Aerobics Center Longitudinal Study 

(ACLS).

Patients and Methods—In a mail-back survey completed between January 1, 1990 and 

December 31, 1990, adult ACLS participants (n=12,709) answered questions regarding whether 

they received social support from relatives, friends, and spouse/partner (yes or no for each), and 

the number of friends and relatives they had contact with at least once per week. Participants were 

followed until December 31, 2003 or death. Cox proportional hazard regression evaluated the 

strength of the associations, controlling for covariates.

Results—Participants (25% women) averaged 53.0 years at baseline. During a median 13.5 years 

of follow-up, 1,139 deaths occurred. Receiving social support from relatives reduced mortality 

risk 19% (HR 0.81, 95% CI 0.68–0.95). Receiving spousal/partner support also reduced mortality 

risk 19% (HR 0.81, 95% CI 0.66-.99). Receiving social support from friends was not associated 
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with mortality risk (HR 0.90, 95% CI 0.75–1.09), however, participants reporting social contact 

with 6 or 7 friends on a weekly basis had a 24% lower mortality risk than those in contact with ≤ 1 

friend (HR 0.76, 95% CI 0.58–0.98). Contact with 2–5 or ≥8 friends was not associated with 

mortality risk, nor was number of weekly relative contacts.

Conclusions—Receiving social support from one’s spouse/partner and relatives and 

maintaining weekly social interaction with 6–7 friends reduced mortality risk. Such data may 

inform interventions to improve long-term survival.

Epidemiological and clinical research has established social relations as one of several key 

domains relevant to behavioral medicine. 1 In 1988, House and colleagues published a 

seminal review of prospective and experimental studies demonstrating a causal link between 

social relations and mortality risk.2 Research on the topic has continued in recent decades, 

and in 2010 a meta-analysis of 148 studies found that having stronger social relationships 

was associated with a 50% increased likelihood of survival (OR=1.50, CI=1.42–1.59) across 

age, gender, initial health status, and cause of death.3 The protective effect was found 

irrespective of whether structural aspects, such as frequency of social participation4 and 

diversity of social network,5 or functional aspects, such as marital quality6 and perceived 

social support,7 of social relationships were measured. A 2013 meta-analysis by Tay and 

colleagues reiterated the protective effect of both structural and functional aspects of social 

relations in an extensive review of reviews.8

These reviews provide clear evidence of a relationship between social relations and 

mortality risk, yet important questions remain. From a functional perspective, does the 

source of social support (e.g., partner, relative or friend) matter? If so, which source(s) is 

(are) most important? In terms of structural aspects of social relations, is there a minimum 

social network size required to reap health benefits? And, is more always better, or is there a 

threshold effect? Answering these questions could facilitate the application of this extensive 

knowledge base to the development of therapies or interventions to help various medical 

conditions, including cardiovascular disease (CVD) and cancer;9 indeed, poor social 

relations have consistently been associated with increased risk of major CVD, which 

remains the major threat to health in most of the world.1, 10, 11 Therefore, the purpose of this 

study is to examine the associations between relative, friend, and partner support, as well as 

size (and source) of weekly social network, on mortality risk in the Aerobics Center 

Longitudinal Study (ACLS).

Patients and Methods

Participants

The ACLS is a cohort study that investigates the relationship of a variety of health factors to 

chronic diseases.12 Data were obtained from patients of the Cooper Clinic in Dallas, Texas. 

Many patients were sent by their employers for preventive medical examination, some were 

referred by their personal physicians, whereas others were self-referred. The present study 

consists of 12,709 men and women ages 18–90 who completed a mail-back survey in 1990. 

The study protocol was approved annually by the institutional review board of the Cooper 

Institute.
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Measurements

All participants included in the current study completed a mail-back survey in 1990 between 

January 1 and December 31; the midpoint of survey completion (6/30/90) served as the 

baseline date for calculating follow-up time. The survey was developed by researchers at the 

Cooper Institute. Participants provided information on smoking habits (never, former, or 

current smoker), alcohol intake (drinks per week), physical activity habits (physically 

inactive or not), and marital status (married or not). Consuming >14 drinks/wk for men and 

7 drinks/wk for women was defined as heavy alcohol drinking. Physically inactive was 

defined as reporting no leisure-time walking or jogging in the three months prior to the 

examination. Self-reported height and weight were used to calculate body mass index (BMI) 

as weight in kilograms divided by height in meters squared. Self-reported history of 

physician diagnosis of diabetes, hypertension, and high serum cholesterol were considered 

for chronic conditions.

Social support

As part of the mail-back survey developed by researchers at the Cooper Institute, 

participants indicated whether or not they received social support (“Do you receive support 

from relatives and friends? Social support can be instrumental or emotional. Instrumental 

Support includes financial aid, information, help with family or work, advice, food, or 

transportation. Emotional Support includes affection, sympathy, trust, encouragement, or 

guidance. Please indicate whether or not you receive social support from each of the groups 

listed [Spouse or Partner, Relatives, Friends, and Overall relationships] by circling NO or 

YES.”). The questionnaire also asked participants how many relatives and friends they had 

contact with at least once per week (“How often do you have social contacts with relatives 

or friends? Circle one [Daily, Weekly, Monthly, Yearly, Never] per group [Relatives, 

Friends].”). Participants were instructed to answer the latter question ‘for relatives and 

friends with whom you do not live’.

Mortality follow-up

Participants were followed from June 30, 1990 (midpoint of 1990 survey completion) until 

date of death or until December 31, 2003. Mortality surveillance was conducted using the 

National Death Index, and the underlying cause of death was determined from the National 

Death Index report or by nosologist’s review of the official death record from the 

department of vital records in the participant’s state of residence. Follow-up time was 

computed as the difference between June 30, 1990 and the date of death for decedents or 

December 31, 2003 for survivors.

Statistical analysis

Continuous variables were summarized using mean ± SD and categorical variables were 

summarized using frequency (%). Continuous variables were compared using Student’s t-

test and categorical variables were compared using the Chi square test. Separate Cox 

proportional hazards regression analyses were performed to assess the association between 

receiving social support from relatives, spouse/partner, and friends (compared to not 

receiving support from these sources) and mortality risk. Covariates included age, gender, 
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BMI (model 1), plus current smoking (yes/no), heavy alcohol intake (yes/no), and physical 

inactivity (yes/no) (model 2), plus presence of hypertension, high serum cholesterol, and 

diabetes at baseline (model 3). Additional Cox proportional hazards regression analyses 

were performed to assess the association between size of weekly social network (number of 

relatives in contact with at least once weekly, number of friends in contact with at least once 

weekly) and mortality risk. For relatives, three categories were compared: 1–3 relatives 

(reference) versus 4–6 and ≥7. For friends, 5 categories were compared: ≤1 weekly contact 

(reference) versus 2–3, 4–5, 6–7, and ≥8 weekly contacts. These categories were based on 

the distribution of the respective variables and logical grouping of the data. All analyses 

were performed using SAS, version 9.3 (SAS Institute, Inc., Cary, NC). All p values are 

two-sided with an α-level of 0.05.

Results

Participants (25% women) averaged 53.0 (SD 11.3) years of age at baseline and were 

followed for a median 13.5 (range 12.4) years. During follow-up, 1,139 deaths occurred. In 

terms of weekly social network size, participants reported being in contact with 3.6 (SD 3.3) 

relatives and 6.9 (SD 8.0) friends per week. In terms of social support, 84% of participants 

reported receiving support from relatives, 88% reported receiving support from friends, and 

91% reported receiving support from their spouse/partner. Table 1 presents participant 

characteristics by gender.

Table 2 shows the associations between different sources of social support and mortality risk 

by model. When running the fully adjusted model, participants reporting family support had 

a 19% lower risk of mortality as compared to participants reporting no family support (P=.

01). Participants reporting spousal/partner support also had a 19% lower risk of mortality as 

compared to participants reporting no spousal/partner support (P=.04). Support from friends 

was not significantly related to mortality risk (P=.29).

When running the fully adjusted model, participants reporting contact with 6 or 7 friends on 

a weekly basis had a 24% lower risk of dying than those in contact with ≤ 1 friend (P=.03). 

Contact with 2–5 or ≥8 friends was not significantly associated with mortality risk (2–3 

friends, P=.67; 4–5 friends, P=.24; ≥8 friends, P=.15). These findings are graphically 

depicted in Figure 1. There was no significant relationship between number of weekly 

relative contacts and mortality risk in any model (full model p values: 2–3 relatives, P=.95; 

4–5 relatives, P=.79; 6–7 relatives, P=.77; ≥8 relatives, P=.66).

Discussion

In a large cohort from the ACLS, perceived support from one’s spouse/partner and relatives, 

as well as weekly social interaction with a network of 6–7 friends, was associated with 

lower long-term mortality risk. When the sources were reversed, the effects did not stand-

perceived social support from friends did not affect mortality risk, nor did the quantity of 

weekly familial contacts. Our findings suggest that source of social relations matters; 

further, source and type of social relations will be important to consider together in potential 

intervention efforts to improve health and longevity.
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In the current study, both structural (size of weekly friend network) and functional 

(perceptions of social support from partner/relatives) aspects of social relations had health 

consequences, although it is likely that interacting with 6–7 friends weekly and receiving 

social support from partners/relatives might influence mortality risk via different 

mechanisms. The idea that structural and functional aspects of social relations affect health 

via different pathways has been noted in previous investigations.3, 13 The stress-buffering 

model may explain the protective effects of partner/spousal and relative social support in the 

ACLS; perceived social support may lead to less threatening appraisals of life hassles and 

daily events, thereby decreasing the negative effects of stress on mental and physical 

health.14–16 In this manner, social support may protect against CVD as well as improve 

neuroendocrine and immune function.8, 13 Although there is surely some overlap in 

mechanisms 13, the risk reduction associated with having a weekly social network of friends 

may be attributed to the sense of self-esteem, purpose, and security that comes with ones 

role in that network, or simply protection from social loneliness.16–18 Social networks can 

also influence health behaviors (for better or for worse).13 As the influence was protective in 

the ACLS, individuals who interacted with 6–7 friends each week may have led more active 

lifestyles, perhaps in terms of less sedentary time and/or more mental stimulation.

The protective effect of weekly social interaction peaked at 6–7 friends, and began to 

decline when the weekly friend network exceeded 7 people. This finding suggests that 6–7 

friends may be the health-enhancing ‘sweet spot’ in mid-life, as fewer friends may not 

provide the level of stimulation needed to maximize health benefits and more friends may 

yield no additional benefits.

The importance of source may speak to a core difference in what people seek in friends 

versus family relationships during adulthood. It is plausible that relatives and partners are 

expected to provide support during this phase of life, whereas friendships are maintained 

primarily for socialization/social life; the expectations for these relationships may dictate the 

pathway to health benefits. For example, a 2004 meta-analysis of psychosocial intervention 

studies found that spouse and spouse/adult child engagement reduced depressive symptoms 

and morality risk, respectively,19 whereas two reviews of peer-support interventions found 

limited to no benefit.20, 21

We also should consider the possible influence of giving support. A 2003 study of older 

married couples showed that mortality was reduced in individuals providing emotional 

support to their spouse and instrumental support to friends, relatives and neighbors. When 

giving support was considered, receiving support had no effect on mortality.22 In a similar 

vein, a 2013 study by Poulin et al. found that helping close others (i.e., friends or family 

members) by providing tangible assistance (e.g., shopping, childcare) buffered the 

association between stress and mortality. 23 In this ACLS sample (average age 53, 87% 

married), it is possible that giving support was more predominant in spouse and relative 

relationships than friendships, and thus this unmeasured element could partially explain the 

greater risk reduction.
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Strengths & Limitations

Major strengths of this study include its longitudinal design and large sample size. This 

study makes an important contribution to the social relations -health literature by providing 

insight into the importance of the source of social support, as well as the size and source of 

one’s weekly social network. A limitation of this study is its generalizability to other 

populations, as the ACLS is composed largely of well-educated, white individuals of 

middle-to-high socioeconomic status. Further, a large number of Cooper Clinic patients are 

business executives referred by their companies for preventive medical examination, with 

the majority of executives being men. Although the current sample was only 25% female, a 

large meta-analysis of 148 studies found consistent protective effects of social relationships 

across the sexes.3

For the purposes of this study, our analyses included all participants that reported receiving 

support irrespective of reported satisfaction with support; small percentages of participants 

(2.6% receiving friend support, 3.8% receiving relative support and 6.3% receiving spousal/

partner support) reported being dissatisfied with their support, and future research may wish 

to further investigate the influence of satisfaction with support on health outcomes. Further, 

the measures of social relations provided by the Cooper Institute’s questionnaire are very 

basic; complex measures of social integration have been shown to be more predictive of the 

relationship between social relations and long-term mortality risk.3 This may suggest that 

the relationship between social relations and mortality is even stronger than observed in the 

current study.

Implications & Future research

Our findings have important implications for chronic disease prevention and treatment 

efforts, as source of support as well as size (and source) of weekly social network influenced 

the relationship between social relations and mortality. Rather than evaluating changes in 

social relations as a secondary or tertiary outcome, clinical and public health interventions 

should be designed primarily to foster social support and interaction. Some work has already 

been done in this area in clinical research, with social support interventions improving 

mortality outcomes in patients with CVD.19 As the current study showed that perceived 

social support from partners and relatives, but not friends, was associated with lower 

mortality risk, innovative clinical and public health interventions should also be designed to 

foster relationship building/strengthening in relatives and partners outside of clinical 

settings. Just as we design interventions to promote healthy eating and smoking cessation, it 

may be worthwhile to design individual-level interventions that teach interpersonal 

communication skills; interdisciplinary collaborations might explore modifying existing 

psychiatric treatments, such as interpersonal psychotherapy, for use with non-clinical 

populations. Larger scale strategies may include social marketing efforts to de-stigmatize 

and promote family and marriage counseling, or efforts to encourage primary care 

physicians to discuss the importance of social relations with patients (similar to those of the 

Exercise is Medicine® group advocating for the discussion of physical activity in clinical 

settings 24). Indeed, a shift in the greater public health mindset must take place, as social 

support affects health as much as traditional health behaviors (e.g., healthy diet, physical 

activity) that are commonly the focus of intervention work.3
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For individuals who are unmarried, widowed or not close with relatives, pet ownership may 

be an alternative to human social support. The stress- buffering effects of having one’s pet 

present under stressful circumstances can exceed the benefits associated with a friend or 

spouse being present.25 Simply thinking about one’s pet has been shown to help pet owners 

stave off feelings of loneliness and isolation.26 There is evidence that even unfamiliar dogs 

can attenuate cortisol and heart rate responses to stress better than human (friend) social 

support.27 Further, there is a growing body of evidence suggesting that dog ownership may 

increase physical activity levels.28 Although facilitating pet ownership may, again, seem 

outside the realm of a traditional clinical or public health intervention, the convincing, 

consistent evidence of the protective effects of social relations requires a conceptual 

broadening and subsequent innovative intervention designs.

Recent studies and reviews have found strong relationships between social relations and 

mortality when using complex social integration measures.3, 8, 29 These measures consider 

various structural aspects of social relations, such as social network size, social participation 

(e.g., frequency of attending social activities, religious services, or going out to eat), and 

sense of communality. In addition to social-cognitive interventions that promote supportive 

interpersonal relationships, social-ecological interventions that alter the physical 

environment may help promote social integration, especially as our society ages. Kweon and 

Sullivan found that inner-city older adults who reported using green outdoor common spaces 

had stronger neighborhood social ties and felt a stronger sense of community.30 

Transportation is also a key element of social connectedness, making public transit 

accessibility and/or community walkability plausible environmental targets based on the 

community.31

Lastly, researchers should also continue to investigate how social relations are influenced by 

the use of online social networking sites (e.g., Facebook, Twitter), as there is substantial 

potential for positive interventions. One cross-sectional study suggests that social 

networking sites may have a positive influence on relationship development due to greater 

ease of self-disclosure,32 while another found that Facebook may be used as an outlet for 

individuals who are lonely and dissatisfied with their interpersonal relationships.33 An 

experimental study with undergraduate students found that posting Facebook status updates 

decreased loneliness and increased feelings of connectedness with friends on a daily basis.34 

As online social networking sites continue to grow in popularity, it will be important to 

investigate whether digital social networks provide the same protective health benefits as 

physical social networks.

Conclusion

Social relationships and interactions are vital to human flourishing. Our findings speak to 

the differential role of friends and family members in providing health-enhancing social 

support and interaction, and suggest a possible ‘ideal’ weekly social network size. In order 

for these findings to inform behavioral care and intervention work, a conceptual shift must 

occur that awards improving social relations the same health behavior status as physical 

activity, diet and tobacco use- just as an active lifestyle and healthy diet lower mortality risk, 

so too does receiving support from loved ones and staying socially engaged. Further, a ‘one 
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size does not fit all’ approach will be needed in behavioral care delivery and intervention 

design to aid individuals in making healthy changes despite increasingly fast-paced, high-

stress lifestyles.1
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Figure 1. Influence of size of weekly friend network on mortality risk
A. Kaplan-Meier survival curve for size of weekly social network (friends, only) and 

incident all-cause mortality. B. Results of Cox regression analysis adjusted for age, gender, 

body mass index, current smoking, heavy alcohol intake, physical inactivity, and presence of 

hypertension, high serum cholesterol, and diabetes at baseline. Abbreviations: 

CI=confidence interval
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