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Abstract

Background—Although the quality of one’s social relationships has been linked to important 

physical health outcomes, less work has been conducted examining family and friends that differ 

in their underlying positivity and negativity.

Purpose—The main aim of this study was to examine the association between supportive, 

aversive, and ambivalent family/friends with levels of C-reactive proteins.

Methods—Three hundred participants from the North Texas Heart Study completed the social 

relationships index and a blood draw to assess high-sensitivity C-reactive proteins (hs-CRPs).
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Results—After standard controls, the number of supportive family members predicted lower hs-

CRP levels, whereas the number of ambivalent family members predicted higher hs-CRP levels. 

These links were independent of depressive symptoms and perceived stress.

Conclusions—These data highlight the importance of considering specific types of relationships 

and their underlying positive and negative aspects in research on social ties and physical health.

The quality of one’s social relationships has been reliably related to both morbidity and 

mortality [1, 2]. Most prior research in this area has focused on the health benefits of social 

support. [1] However, relationship positivity represents only one important dimension of 

relationships. A small, but growing literature indicates that relationship negativity is related 

to worse health outcomes [3]. As a result, a more comprehensive approach to understanding 

the health consequences of relationships would be to consider both positive and negative 

aspects [4]. Such a broad framework makes salient relationships that differ in their 

underlying positivity/negativity including supportive (i.e., high positivity and no negativity), 

aversive (i.e., no positivity and high negativity), and ambivalent (i.e., high positivity and 

high negativity) social ties.

The specification of ambivalent ties is particularly interesting because much less is known 

about its potential links to health-relevant biological outcomes. Such relationships appear to 

reflect a history of “mixed” interpersonal transactions or interpersonal tensions in the 

context of a previously positive relationship. For instance, adult children’s current emotional 

and behavioral problems were related to greater parental perceptions of ambivalence toward 

the adult child [5]. Importantly, many relationships are characterized by both positive and 

negative qualities [4]. Up to 50 % of important network members are viewed as sources of 

ambivalence [4]. These data suggest that perceptions of ambivalence toward relationships 

are common and hence have ample opportunity to influence health outcomes. Consistent 

with this suggestion, research suggests that despite the positivity associated with ambivalent 

ties, the co-occurring negativity is uniquely related to adverse biological outcomes in both 

laboratory and daily life assessments [6, 7]. In one study of 150 married older couples, it 

was found that when partners viewed each other as a source of ambivalence, that was related 

to greater coronary artery calcium plaque burden [7].

One other unexplored direction in testing this broad model is the specific social ties that 

matter most within these relationship categories (i.e., ambivalent, supportive, and aversive). 

More generally, less work has examined the relative contributions of specific types of 

relationships such as family or friends to the relationships and health link. An examination 

of specific relationships is important because family members often serve broader functions 

compared to friends, including emotional support and help with activities of daily living [8]. 

However, family members also tend to be relatively greater sources of negative support 

transactions which may create strain in relationships (e.g., unwanted advice and modeling 

poor behaviors) [9].

If family members provide broader support functions but are also greater sources of 

negativity, then they may be particularly important contributors to health. Consistent with 

this possibility, Shor and colleagues [2] found that support from family members was a 

stronger predictor of lower mortality compared to support from friends. Moreover, it is 
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possible that family members that are sources of both positive and negative interactions (i.e., 

ambivalence) might be linked to worse health outcomes. Such relationships may be 

particularly impactful given their unpredictability, proximity, and influence which might 

serve as chronic sources of stress [4].

The major aims of this study were thus to examine the association between specific network 

members (i.e., family and friends) and high-sensitivity C-reactive protein (hs-CRP) using a 

comprehensive assessment of positive and negative social ties (i.e., supportive, aversive, and 

ambivalent). Hs-CRP was examined because it is a well-documented inflammatory marker 

of future health problems including cardiovascular disease, diabetes, and cancer [10–12]. In 

fact, CRP appears to play a role in the inflammation that is a part of the atherogenic process 

[13, 14]. In this regard, prior work has linked positivity or negativity in relationships to 

inflammation [15, 16]. However, this is the first study to test if perceptions of ambivalence 

toward family members versus friends at the social network level predict inflammation. 

Consistent with prior work on the potential importance of family ties, it was predicted that 

supportive and ambivalent family ties would be more consistently related to lower and 

higher hs-CRP levels, respectively, compared to supportive and ambivalent friends.

Method

Participants

The North Texas Heart Project is a community sample of 300 adults (150 men, 150 women), 

ages 21 to 70 years. The sample is stratified by age within gender and race/ethnicity. The 

mean age at enrollment was 42.44 years (SD=12.76), with men younger than women (M=41 

vs. 44, p=.03). The diverse sample includes 60 % non-Hispanic Whites, 15 % non-Hispanic 

Blacks, and 19 % Hispanic/Latino of which 75 % self-identified as being of Mexican 

descent. A majority of participants were married (60 %), own a home (63 %), and are 

employed outside the home (79 %). Participants represented a broad range of educational 

backgrounds although more than 86 % reported some college. Similarly, the sample reflects 

significant income diversity with 12 % reporting a household income less than $20,000 and 

10 % above $150, 000, and the modal annual household income was reported to be $75,000 

to $100,000.

Procedures

All sessions were conducted on Thursday mornings at a single-site vascular medicine clinic. 

Following arrival and consent, all participants underwent a brief physical exam, personal 

and family medical history, and a review of current medications and conditions. Participants 

were rescheduled if there was evidence of acute illness/infection. A fasting blood draw was 

used to assess levels of hs-CRP. Finally, participants completed a psychosocial survey 

which included the Social Relationship Index, Center for Epidemiologic Studies (CES) 

Depression scale, and Perceived Stress Scale (see below).

Measures

Social Relationships Index—The Social Relationships Index (SRI)-short form instructs 

individuals to list the initials of individuals in the following domains: (a) spouse/significant 
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other, (b) other family, and (c) friends. The categories of other family and friends were 

limited to three people in order to keep completion of the SRI to a manageable time frame. 

These network members were then rated in terms of how helpful and upsetting they are (1= 

not at all, 6=extremely) when the participant needs emotional, tangible, or informational 

support (see [17] for psychometric information). In order to reduce participant demand, 

participants rated network members across these support components (as one question) 

given that evidence suggests that these components are highly correlated [17]. Based on 

prior work, different categories of social relationships were operationalized as the total 

number of individuals in one’s network who were sources of support (i.e., “2” or greater on 

positivity and only a “1” on negativity), aversion (i.e., only a “1” on positivity and “2” or 

greater on negativity), or ambivalence (i.e., “2” or greater on both positivity and negativity) 

[4]. Indifferent ties were not examined as this short form did not include an assessment of 

social acquaintances. Based on the definition of families by the US Census, the spouse and 

other family categories were combined to produce an overall index of family support, 

ambivalence, or aversion.

Center for Epidemiologic Studies Depression Scale—The Center for 

Epidemiologic Studies Depression (CES-D) is a 20-item scale that assesses depressive 

symptoms. The Cronbach’s alpha was high in both patient and control samples (.90), with a 

4-week test-retest correlation of .67 [18]. The internal consistency of the CES-D in the 

current study was similarly high (.80).

Perceived Stress Scale—The Perceived Stress Scale (PSS) contains 10 items and 

measures general perceptions of stress. The Cronbach’s alpha for the PSS has been reported 

at .75 [19]. The internal consistency of the scale for our study was similarly high (.88).

High-sensitivity CRP—The serum samples were assayed in duplicate using a Human 

CRP (hs) ELISA assay kit (BC-1119) from BioCheck (Foster City, CA). The assay used 5 

uL (×100 dil) of sample per well and had a standard curve range of 0.005 to 0.1 mg/L. The 

lower limit of detection of the assay is 0.1 mg/L. Assay precision as determined by inter-

assay and intra-assay coefficients of variation (%CV) was 3.3 and 4.4 %, respectively. 

Accuracy of the assay was determined by the linearity of dilution which yielded a 

correlation coefficient of 0.99.

Data Management and Statistical Analyses Plan

Inspection of hs-CRP values revealed 12 participants with levels over 10. Consistent with 

prior work and recommendations by the Center for Disease Control and Prevention/

American Heart Association [20], these individuals were deleted as they likely reflect acute 

inflammatory reactions and not chronic inflammation. Three additional participants who had 

missing data for the relevant variables in the model were deleted (1 for body mass, 2 for hs-

CRP, final n=285). CRP was natural log-transformed to normalize the distribution prior to 

analyses. For primary analyses, simultaneous regression analyses with predictors centered at 

the grand mean were used to examine the links between each individual social network 

category and hs-CRP levels. All analyses controlled for age, ethnicity (contrast coded), 

gender, body mass, and medication use (i.e., no or yes for hypertension, lipids, other cardiac, 
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and diabetes [21]). Secondary analyses also examined the relative prediction of hs-CRP by 

the family and friendship relationship categories via a simultaneous regression model. 

Finally, we examined if these relationship quality factors continued to predict CRP after 

considering the role of depression and perceived stress.

Results

Sample Characteristics

The mean level of hs-CRP for this sample was 2.66 (SD= 2.50) and the mean body mass 

index was 29.0 (SD=6.3); 15 % were taking a blood pressure medication, 14 % a lipid 

medication, 5.6 % other cardiac medications, and 3.9 % a diabetes medication. Examination 

of familial ties showed that perceptions of ambivalent ties were most common (M=2.10, 

SD=1.32), followed closely by perceptions of supportive ties (M=1.25, SD=1.24), with a 

small number of aversive family ties (M=.13, SD=.40). In comparison, the friendship 

category had the highest number of perceived supportive ties (M = 1.48, SD = 1.16), closely 

followed by perceived ambivalent ties (M=.97, SD=1.08), and a small number of perceived 

aversive friendship ties (M=.02, SD=.19). Although a short version of the SRI was used to 

reduce demand on participants, these relative network proportions are comparable to our 

prior work using the full SRI [17]. Please see Table 1 for zero-order correlations among 

major study variables.

Relationships and CRP

Consistent with predictions, family members were the most reliable predictors of 

inflammation. As shown in Tables 2 and 3, the number of supportive family ties was 

associated with lower hs-CRP (b=−.10, 95 % confidence interval (CI) [−.19, −.01], β=−.11, 

p=.029), whereas the number of ambivalent family ties predicted higher hs-CRP (b=.08, 95 

% CI [.0005, .17], β=.10, p=.049). The number of aversive family ties did not significantly 

predict hs-CRP levels (b =.21, 95 % CI [−.07, .49], β=.07, p=.14). In comparison, friends 

were not significant predictors of inflammation. Neither the number of supportive (b = −.02, 

95 % CI [−.12, .07], β= −.02, p=.63), ambivalent (b=.04, 95 % CI [−.06, .15], β=.04, p=.41), 

nor aversive (b=−.11, 95 % CI [−.69, .47], β=−.02, p=.71) friends was significantly 

associated with hs-CRP levels.

Secondary analyses focused on the unique prediction of hs-CRP between family and friends 

by including both in the same model given they were correlated. In the model contrasting 

the number of supportive family and friends, the number of supportive family members 

continued to be a predictor of inflammation (b=−.10, 95 % CI [−.20, −.01], β=−.12, p=.03), 

whereas the number of supportive friends was not (p=.80). Although attenuated slightly, the 

number of ambivalent family ties was still marginally associated with higher hs-CRP (b=.08, 

95 % CI [−.006, .17], β=.10, p=.069) in comparison to the number of ambivalent friends (p=.

76). Finally, ancillary analyses were run to determine if family support and ambivalence 

continued to predict hs-CRP when statistically controlling for the individual factors of 

depression and perceived stress. Although depression and perceived stress did not predict 

hs-CRP levels, the number of supportive family ties (p=.02) and ambivalent family ties (p=.

03) continued to predict hs-CRP levels.
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Discussion

The main aim of this study was to examine links between family and friendships that 

differed in their underlying positivity/negativity and CRP levels. As predicted, the number 

of supportive family members was related to lower hs-CRP and the number of ambivalent 

family members was related to higher hs-CRP, but this association was not found for the 

number of supportive and ambivalent friends. Importantly, hs-CRP is a well-documented 

inflammatory marker as it predicts a number of future health problems including 

cardiovascular disease, metabolic disorders, cancer, and frailty [10–12].

This appears to be the first study examining the association between these family and friend 

social network categories and CRP levels. Most prior work in this area has focused on links 

between global positive aspects of relationships (e.g., social support) and inflammation [1]. 

However, global and specific relationship assessments are separable as family and friends 

differentially contribute to support resources and strain [8, 9]. It has been argued that family 

members are more important than friends due to their general availability, norm of support, 

and closeness [8, 9]. Family members are also sources of greater negative interactions 

compared to friends suggesting that they also have the potential to have detrimental 

influences on health [9]. Consistent with this possibility, the number of supportive and 

ambivalent familial ties predicted CRP levels whereas the number of supportive and 

ambivalent friendships did not. Although we did not find the number of aversive family 

members to predict CRP, it has been argued that aversive ties are less impactful because of 

the lack of positivity in these ties. Thus, individuals do not care as much about aversive ties 

which minimizes their impact [4].

Although researchers have argued for the strength of family members, some prior work 

suggests that friends are also important contributors to health and well-being [22]. So why 

was stronger evidence not found for potential links between the number of supportive and 

ambivalent friends and inflammation? There are several potential reasons that will require 

further examination. First of all, this study utilized a brief form of the SRI. It is possible that 

a more comprehensive assessment of friendships might reveal stronger evidence for their 

links to health [4, 22]. It is also possible that links between friendships and health outcomes 

might be more evident in younger samples in which peers appear to be important as sources 

of support. [22] Future work that continues to contrast different relationships (including co-

workers) while addressing these issues would be important to resolve this issue.

The exact mechanisms responsible for these links between family ties and CRP will also 

require future work. Such mechanisms could be as simple as increased contact, availability, 

and closeness [8]. These interpersonal processes could increase the frequency and efficacy 

of support transactions and hence might be related to health benefits. Likewise, ambivalence 

in such relationships can lead to increased interpersonal stress and rumination that could 

adversely influence health [4]. More complicated mechanisms include links to self-

regulatory processes. For instance, social support has been linked to greater self-regulatory 

capacity due to the availability of important social resources which may be health promoting 

[23]. In comparison, perceptions of ambivalence are linked to less support seeking and 

poorer quality received support. [22] As a result, the lack of access to support, or exposure 
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to negative support transactions, may deplete an individual by requiring the expenditure of 

more personal resources when coping with stress [23]. Future research testing self-

regulatory resources as a direct mediator would inform this issue.

There are several important limitations of this study. First, the study is cross sectional so 

strong causal inferences cannot be made until longitudinal work is conducted. In a related 

point, although hs-CRP is related to the development and course of health problems, 

longitudinal studies will again be needed to examine if such links underlie the health risks 

and buffers associated with ambivalent and supportive family ties. Nevertheless, this is one 

of the first studies testing the association between these categories of social ties and CRP 

and suggests the promise of future investigations incorporating relationship-specific 

approaches.
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