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Abstract Regular contact with people from another racial or ethnic group can have

physiological benefits. The present research explored whether these benefits extend

to children who live in families with greater intergroup contact. Specifically, it

investigated whether children with asthma had better pulmonary function if their

parents reported having more people in their social network who were of a different

race or ethnicity, and whether this relationship was moderated by the quality of the

relationship between children and their parents. Consistent with hypotheses, results

showed that the percentage of people in parents’ social networks who were of a

different race or ethnicity predicted better pulmonary function among children who

reported higher quality relationships with their parents, but not among children who

reported lower quality relationships. Thus, the racial/ethnic diversity of parents’

social networks may play a role in protecting children’s health, particularly when

children are close to their parents.

Keywords Network diversity � Parent–child relationships � Asthma � Pulmonary

function

Asthma is one of the most prevalent chronic health problems facing children in the

United States today, affecting approximately 7 million people under the age of 18

(Bloom et al. 2013). Asthma complications are not only a large contributor to health

care use, including nearly three-quarters of a million emergency department visits

each year, but also have negative implications in other domains, such as children’s

& Cynthia S. Levine

cynthia.levine@northwestern.edu

1 Institute for Policy Research and Department of Psychology, Foundations of Health Research

Center, Northwestern University, 1801 Maple Avenue, Suite 2450, Evanston, IL 60201, USA

123

Cult. Brain (2017) 5:71–89

DOI 10.1007/s40167-016-0042-7

http://crossmark.crossref.org/dialog/?doi=10.1007/s40167-016-0042-7&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s40167-016-0042-7&amp;domain=pdf


well-being, school attendance, and academic performance (Bahadori et al. 2009;

Centers for Disease Control and Prevention 2009; Ainbami et al. 2011; Moonie

et al. 2006; Taras and Potts-Datema 2005). Recent research shows that, in addition

to the biological and physical environmental factors that contribute to asthma, a

child’s social environment may also play a role. Characteristics of both children’s

own social relationships and the social relationships of their parents are related to

better outcomes among children with asthma (Chen et al. 2006; Chen and Schreier

2008; Ehrlich et al. 2015a, b; G. E. Miller et al. 2009; Mrazek et al. 1999; Wood

et al. 2015). Here, we investigate how a novel aspect of parents’ social relationships

that is likely to be important in increasingly diverse societies—namely, the racial

diversity of parents’ social networks—relates to pulmonary function among

children with asthma.

Diverse social networks and physiology

As the U.S. moves toward a demographic composition where no one racial or ethnic

group is in the majority (U.S. Census Bureau 2012), navigating relationships with

people from different racial or ethnic backgrounds is increasingly important.

However, for many people, intergroup interactions can be anxiety-provoking

(Richeson and Shelton 2007; Shelton and Richeson 2006; Stephan and Renfro

2002). For majority group members, the threat of such interactions can stem from

concerns that one will appear prejudiced; for minority group members, concerns

often center around being the target of prejudice (Shelton et al. 2005; Vorauer and

Kumhyr 2001).

Under the right circumstances, however, meaningful contact or close relation-

ships with people from other racial and ethnic groups—both of which are likely to

occur when one has diverse social networks—can reduce some of this anxiety.

These types of interactions and relationships offer benefits such as reduced

prejudice, increased empathy for people in other racial or ethnic groups, and

improved well-being among people from disadvantaged racial or ethnic groups

(Dovidio et al. 2003; Mendoza-Denton and Page-Gould 2008; Pettigrew and Tropp

2008).

The potential benefits of diverse social networks extend to physiology and health,

as well. For example, in one study, non-African-Americans tended to experience a

physiological ‘‘threat’’ response (i.e., increased peripheral vascular resistance) while

interacting with an African-American confederate. However, such a response did

not occur among those who reported more interactions with African-Americans,

including a greater likelihood of having them as neighbors or close friends in their

social networks, (Blascovich et al. 2001). Similarly, another study found that

frequent contact with racial or ethnic outgroup members predicted greater cortisol

recovery and vagal rebound after giving a stressful speech when evaluated by an

outgroup member but not when evaluated by an ingroup member (Page-Gould et al.

2010). In line with these results, immigrants whose social networks are more diverse

(i.e., include more non-immigrants), have better self-rated health (Rostilla 2010).

However, to our knowledge, little research has examined whether parents’ network
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diversity has implications for their children’s health, or how intergroup contact or

network diversity relates to objectively measured health symptoms, such as

pulmonary function, among individuals with asthma.

Relationship between parents’ network diversity and children’s
experiences

Here, we propose that the benefits of having a diverse social network may extend

not only to individuals themselves but also to their children. Previous research links

multiple positive aspects of parents’ social relationships to their children’s health.

For example, when parents have strong ties to the community, their children have

better health outcomes related to weight, height, and having nutritional needs met

(De Silva and Harpham 2007; Nobles and Frankenberg 2009; Sujarwoto and

Tampubolon 2013). With respect to asthma in particular, children with asthma

whose parents have more social support wheeze less and are less likely to be

admitted to the emergency department because of their asthma (Rand et al. 2000;

Weil et al. 1999). To our knowledge, however, no research has examined how the

diversity of parents’ social networks relates to children’s asthma outcomes. Thus, in

the present research, we explore how this novel characteristic of parents’ social

relationships might also play a positive role in children’s health.

We further propose that the transmission of these benefits of parents’ social

networks to children may only occur under specific circumstances. Specifically, we

suggest that parents’ diverse social networks are likely to be associated with better

pulmonary function among children with asthma when parents and children have

closer relationships. There is research to suggest that the characteristics of one

person in a relationship (e.g., a parent) benefit another person (e.g., a child)

physiologically specifically when the people in the relationship are closer. For

example, people exhibit less cardiovascular reactivity when they receive emotional

support from someone with whom they have a positive, rather than a negative,

relationship (Uno et al. 2002). In addition, children are more likely to learn from

their parents when they are attached to and identified with them (Bandura 1997;

Bretherton et al. 1997; Sinclair et al. 2005). As a result, we propose that when

children have higher quality relationships with their parents, the diversity of

parents’ social networks will predict better pulmonary function in their children, but

when parents and children have lower quality relationships, no such relationship

will emerge.

Study overview

The present research investigated whether children with asthma had better

pulmonary function if their parents reported having a more racially or ethnically

diverse social network and were close to their children. We tested whether parents’

network diversity related to children’s lung function and whether this relationship

would be moderated by the quality of the parent–child relationship. We
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hypothesized that parents’ network diversity would predict better pulmonary

function specifically among children who reported that they had better relationships

with their parents. In addition, we conducted secondary analyses to explore the role

of the child’s race, the family’s socioeconomic status, type of relationship that a

social network member had with the parent (i.e., family member versus friend). We

hypothesized that our expected patterns would hold across all of these factors.

Method

Participants

Participants were 150 families who had a child (ages 9–17) diagnosed by a

physician with asthma. Children came to the lab with one parent. Families were

required to be fluent in English, and children were free of acute respiratory illness at

the time of the visit and chronic physical illnesses other than asthma. Families were

recruited via health care centers, and thus, all children had access to treatment for

their asthma.

Children had a mean age of 14.12 (SD 2.07), were 56.6 % male. In terms of

children’s race/ethnicity, 15 were Asian, 9 were Hispanic/Latino, 30 were Black/

African American, 74 were White, and 22 were multiracial. Parents had a mean age

of 45.97 (SD 6.66) and were 12.0 % male. In terms of parents’ race/ethnicity, 17

were Asian, 10 were Hispanic/Latino, 32 were Black/African American, 85 were

White, and 6 were multiracial. In terms of parents’ level of educational attainment,

parents reported the highest degree they had earned on a scale where 1 = less than

high school, 2 = high school diploma, 3 = some college, 4 = bachelor’s degree,

and 5 = graduate degree. The mean level of educational attainment was 3.81 (SD

1.15) on this scale, with 65.33 % of parents having attained at least a bachelor’s

degree.

Procedure

Parents’ network diversity

Parents reported on the diversity of their social networks. They first listed up to 6

people with whom they discussed important matters and up to 6 people with whom

they socialized (Marin and Hampton 2007). This method of probing members of

participants’ social networks has been found to produce a consistently reliable

estimate of social network composition. For each person on this list of up to 12

names, participants reported on the demographics of that person, including whether

that person was the same racial/ethnic group as them (yes/no). A network diversity

score was calculated by dividing the number of people who were not the same race

as the participant by the total number of people listed.

74 C. S. Levine et al.

123



Parent–child relationship quality

Children reported on parent–child relationship quality by rating the frequency of

negative interactions between mothers and their children (e.g., mother shouted or

yelled at them, criticized them or their ideas) in the past 12 months. Children rated

their agreement with 14 items, which were based on items used in research by

Brody et al. (2001). Responses were given on a 4-point scale from ‘‘never’’ to

‘‘always.’’ Scores were reverse coded and averaged to create a composite (a = .88),

such that higher scores indicated better relationship quality.

Child pulmonary function

Children’s pulmonary function was assessed in the laboratory using spirometry

(Microloop, CareFusion, Basingstoke, UK), according to American Thoracic

Society guidelines (M. R. Miller et al. 2005). Spirometry is considered the gold

standard for assessing pulmonary function (American Thoracic Society 2004).

Assessments were conducted at least four hours after children had last used a short-

acting bronchodilator and 24 h after children had last used a long-acting

bronchodilator. Using a mouthpiece, children were asked to inhale as much air as

possible and to exhale as hard and fast as possible and to continue exhaling for 6 s.

This procedure yields three indices of pulmonary function: forced expiratory

volume in 1 s (FEV1; the amount of air expelled from the lung during the first

second of a forced expiratory maneuver that is started from full lung capacity, i.e.,

maximal inspiration), forced vital capacity (FVC; the total amount of air forcefully

exhaled following a maximal inspiration), and peak expiratory flow (PEF; the

maximal exhalation rate achieved during a forced expiratory maneuver, expressed

as liters per second). Each of these three measures indexes a different aspect of

pulmonary function. FEV1 captures whether obstruction in the lungs prevents a

child from forcing air out quickly. FVC captures total lung capacity or how much air

a child can get into his or her lungs at one time. PEF captures force, or how quickly

air can be expelled. For all three outcomes, percentile scores were calculated as a

percentage of predicted values, based on the child’s age, gender, ethnicity, height,

and weight (Wang et al. 1993). Higher scores indicate better pulmonary function.

Covariates

Analyses controlled for children’s inhaled corticosteroid use (used in the past week:

yes/no), children’s beta-agonist use (used in the past week: yes/no), and asthma

severity (based on symptom frequency and medications prescribed, following the

recommendations of the National Asthma Education and Prevention Program/

Expert Panel Report 2 Guidelines and following the approach of past researchers;

Chen et al. 2007; Bacharier et al. 2004), as well as for age, gender, and ethnicity

(White versus not White).
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Results

Descriptive statistics for the sample are presented in Table 1, and correlations

among the variables are presented in Table 2.

Multiple hierarchical regression analyses were conducted. Inhaled corticosteroid

use, beta-agonist use, asthma severity, and demographics were entered in Step 1,

network diversity and parent–child relationship quality were entered in Step 2, and

the interaction between network diversity and parent–child relationship quality was

entered in Step 3. Simple slope analyses tested the relationship between parent

network diversity and pulmonary function among children who reported relation-

ships with their parents that were 1 standard deviation above and below the mean

(i.e., had better or worse relationships with their parents). Analyses were conducted

separately for each outcome variable. See Table 3 and Fig. 1 for details.

For FEV1, there was not a significant main effect of network diversity, b = 1.63,

SE 1.14, t(139) = 1.42, p = .16. However, there was a significant main effect of the

quality of children’s relationships with their parents, such that better relationships

predicted better FEV1, b = 3.22, SE 1.19, t(139) = 2.93, p = .008. This main

effect was qualified by the predicted significant interaction, b = 4.29, SE 1.46,

t(139) = 2.93, p = .004. As expected, among children who had better relationships

with their parents, greater network diversity predicted better FEV1, b = 5.92, SE

1.86, t(139) = 3.19, p = .002. However, among children who had worse relation-

ships with their parents, greater network diversity predicted marginally lower FEV1,

b = -2.26, SE 1.32, t(139) = -1.72, p = .09.

For FVC, there was a main effect of network diversity, b = 2.31, SE 1.19,

t(139) = 1.95, p = .053, but no significant main effect of the quality of children’s

relationships with their parents, b = 1.16, SE 1.23, t(139) = .94, p = .35. The

expected interaction between network diversity and quality of children’s relation-

ships with their parents was also not significant, b = 1.79, SE 1.52, t(139) = 1.18,

p = .24, although it was in the predicted direction. Among children who had better

relationships with their parents, greater network diversity predicted better FVC,

b = 4.10, SE 1.92, t(139) = 2.14, p = .03. Among children who had worse

Table 1 Descriptive statistics
N M or % SD

Age (years) 150 14.12 2.07

Child gender (% male) 150 56.6

Child ethnicity (% White) 150 60.7

Inhaled corticosteroid use (% yes) 150 70.4

Beta-agonist use (% yes) 150 94.7

Asthma severity 150 2.40 1.00

Network diversity (% other race/ethnicity) 149 0.17 0.25

Parent–child relationship quality 150 2.44 0.38

FEV1 (% predicted) 150 95.35 14.08

FVC (% predicted) 150 100.78 13.83

PEF (% predicted) 150 97.34 16.72
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relationships with their parents, greater network diversity did not predict FVC,

b = .52, SE 1.93, t(139) = .27, p = .79.

For PEF, there was not a significant main effect of network diversity, b = 1.35,

SE 1.41, t(139) = .96, p = .34, but there was a marginal main effect of the quality

of children’s relationships with their parents, b = 2.64, SE 1.46, t(139) = -1.81,

p = .07. In addition, the expected significant interaction between network diversity

and quality of children’s relationships with their parents emerged, b = 5.29, SE

1.80, t(139) = 2.94, p = .004. Among children whose relationships with their

parents were better, greater network diversity predicted better PEF, b = 6.64, SE

2.28, t(139) = 2.92, p = .004. Among children whose relationships with their

parents were worse, greater network diversity did not predict PEF, b = -3.94, SE

2.29, t(139) = -1.72, p = .09.

Secondary analyses

We also conducted additional analyses to further explore these effects. First, we

tested whether children’s race moderated the effect of parents’ network diversity

and parent–child relationship quality on children’s pulmonary function. To do so,

we again conducted multiple hierarchical regression analyses, testing the three-way

interaction between network diversity, parent–child relationship quality, and child

race (White versus not White). These three-way interactions were not significant for

FEV1, b = -2.99, SE 2.89, t(135) = -1.00, p = .32; FVC, b = 3.75, SE 3.10,

t(135) = 1.21 p = .23; or PEF, b = -4.95, SE 3.63, t(135) = -1.36, p = .17,

indicating that network diversity and parent–child relationship quality interacted to

predict pulmonary function in the same way for both children who were White and

children who were not White.

Table 2 Correlations among variables

1 2 3 4 5 6 7 8 9 10

Age (1)

Gender (2) .09

Ethnicity (3) .12 .06

Inhaled cortico-

steroid Use (4)

.001 -.05 .03

Beta-agonist use (5) -.02 .04 -.03 .04

Asthma severity (6) .01 .04 -.16? .49*** .13

Network diversity (7) .007 -.02 -.16* -.10 -.10 .12

Relationship

quality (8)

-.14 .09 .13 -.11 .02 -.09 -.02

FEV1 (9) .07 .10 .13 -.14? -.03 -.20* .09 .18*

FVC (10) .09 .09 .07 -.07 .01 -0.08 .14 .08 .74***

PEF (11) .06 .09 .06 .07 -.05 -.05 .05 .09 .60*** .32***

? p\ .10, * p\ .05, ** p\ .01, *** p\ .001
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Table 3 Multiple regression analyses

Model 1 b (SE) Model 2 b (SE) Model 3 b (SE)

Forced expiratory volume

Age .68 (6.41) .98 (1.16) .68 (1.13)

Gender 2.82 (2.33) 2.53 (2.31) 2.53 (2.25)

Ethnicity 2.62 (2.40) 2.35 (2.42) 2.13 (2.36)

Inhaled corticosteroid use -2.00 (2.91) -.86 (2.92) -.48 (2.85)

Beta-agonist use -2.17 (5.84) -1.33 (5.80) .94 (5.71)

Asthma severity -2.25 (1.34)? -2.53 (1.35)? -2.26 (1.32)?

Network diversity 1.65 (1.18) 1.63 (1.14)

Parent–child relationship quality 2.25 (1.18)? 3.22 (1.19)**

Diversity 9 relationship 4.29 (1.46)**

R2 change .04? .05**

Forced vital capacity

Age 1.12 (1.16) 1.19 (1.17) 1.06 (1.17)

Gender 2.00 (2.34) 1.99 (2.33) 1.99 (2.33)

Ethnicity 1.48 (2.41) 1.84 (2.44) 1.75 (2.44)

Inhaled corticosteroid use -1.09 (2.92) .05 (2.95) .20 (2.95)?

Beta-agonist use .95 (5.86) 2.33 (5.86) 3.28 (5.91)

Asthma severity -.80 (1.35) -1.25 (1.36) -1.14 (1.36)

Network diversity 2.32 (1.19)? 2.31 (1.19)?

Parent–child relationship quality .75 (1.19) 1.16 (1.23)

Diversity 9 relationship 1.79 (1.52)

R2 change .03 .01

Peak expiratory flow

Age .85 (1.40) 1.04 (1.42) .66 (1.39)

Gender 3.08 (2.83) 2.91 (2.84) 2.91 (2.76)

Ethnicity 1.06 (2.91) .97 (2.97) .69 (2.89)

Inhaled corticosteroid use 4.68 (3.52) 5.55 (3.58) 6.01 (3.49)?

Beta-agonist use -3.20 (7.07) -2.47 (7.13) .34 (7.01)

Asthma severity -1.75 (1.63) -2.00 (1.66) -1.66 (1.62)

Network diversity 1.37 (1.44) 1.35 (1.41)

Parent–child relationship quality 1.44 (1.44) 2.64 (1.46)?

Diversity 9 relationship 5.29 (1.80)**

R2 change 0.01 0.06**

The table shows regression coefficients for the analyses predicting forced expiratory volume, forced vital

capacity, and peak expiratry flow. Age, gender, ethnicity (White versus not White), inhaled corticosteroid

use in the last week, beta-agonist use in the past week, and asthma severity were entered in Model 1,

followed by network diversity and parent–child relationship quality in Model 2, followed by the inter-

action between network diversity and parent–child relationship quality in Model 3
? p\ .10, * p\ .05, ** p\ .01, *** p\ .001
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We also explored whether level of parents’ educational attainment could account

for or moderate our findings. When parents’ highest degree was added as a covariate

in the analyses parent network diversity and parent–child relationship quality still

interacted to predict FEV1, b = 4.41, SE 1.47, t(138) = 3.00, p = .003 and PEF,

b = 5.29, SE 1.81, t(138) = 2.92, p = .004, with the interaction for FVC still not

reaching significance, b = 1.99, SE 1.52, t(138) = 1.31, p = .19. In addition, we

tested whether parents’ educational attainment moderated our findings. The three-
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Fig. 1 Relationship between parent network diversity and child lung function as a function of the quality
of the relationship between parents and children
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way interactions between network diversity, parent–child relationship quality, and

parents’ highest degree was not significant for FEV1, b = -.18, SE 1.63,

t(135) = -.11, p = .91, FVC, b = -.41, SE 1.66, t(135) = -.25 p = .81, or

PEF, b = -1.88, SE 2.03, t(135) = -.93, p = .35, indicating that network

diversity and parent–child relationship quality interacted to predict pulmonary

function in the same way across parents’ levels of educational attainment.

Finally, we explored whether it made a difference whether the members of parents’

social networks that were of a different race/ethnicity than the parents were family

members or non-family members. For each member of the social network, parents

indicated whether the person was a family member (spouse, partner, other family

member) or non-family member (friend or acquaintance). We then calculated two

separate network diversity scores. One reflected diversity of social network members

who were family and was calculated by dividing the total number of people listed who

were family members and who were of another race/ethnicity by the total number of

people listed who were family members. Another reflected diversity of social network

members who were friends and was calculated in a similar manner. These two scores

were correlated with each other (r = .48, p\ .001). When we conducted regression

analyses using these family and friends social network diversity scores, rather than the

overall social network diversity scores, they both interacted with parent–child

relationship quality to predict the outcomes in the same way that the general network

diversity score did. For the family network diversity score, significant interactions

emerged for FEV1, b = 2.47, SE 1.12, t(139) = 2.20, p = .03 and PEF, b = 3.71, SE

1.35, t(139) = 2.76, p = .007, and as with the overall network diversity score, the

interaction predicting FEC was not significant, b = 1.12, SE 1.18, t(139) = .96,

p = .34. For the friend network diversity score, significant interactions emerged for

FEV1, b = 4.59, SE 1.56, t(139) = 2.94, p = .004 and PEF, b = 6.53, SE 1.92,

t(139) = 3.40, p = .001, and as with the overall network diversity score, the

interaction predicting FEC was not significant, b = 1.75, SE 1.62, t(139) = 1.08,

p = .29. Thus, diversity of both family and friendship social networks among parents

seems to play a similar role in children’s health.

Discussion

Our results suggest that a culturally-relevant psychological variable in parents—the

racial/ethnic diversity of their social networks—matters for health outcomes in their

children. Specifically, among children with asthma who had higher quality

relationships with their parents, the more diverse parents’ networks, the better

children’s pulmonary function. Among children who had lower quality relationships

with their parents, there was no relationship between parents’ network diversity and

children’s pulmonary function. These findings hold across racial groups, are neither

explained nor moderated by socioeconomic status, and occur when both parents’

family networks and friendship networks are diverse. Our results add to the

literature showing that social relationships in general and parents’ relationships in

particular matter for children’s health (Mrazek et al. 1999; Wood et al. 2015).

Furthermore, they highlight the importance of diverse social networks, which are
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likely to have multiple positive implications in an increasingly diverse American

society, where racial harmony is seen as a cultural ideal.

Within a particular cultural context, the prevalent cultural ideas, institutions, and

interactions give shape and meaning to people’s psychological experiences (Markus

and Kitayama 2010; Markus and Conner 2014). In U.S. society, pervasive cultural

ideas such as the value placed on racial equality and diversity (Ball-Rokeach and

Loges 1994) and changing demographics increasingly require people to interact

with others whose racial and ethnic backgrounds differ from their own. At the same

time, continuing individual- and institutional-level discrimination against people of

color, and White people’s fears of appearing prejudiced can make the prospect of

interracial interactions fraught for everyone (Markus and Conner 2014; Shelton and

Richeson 2006; Shoff and Yang 2012). We speculate that diverse social networks

may help to mitigate this tension between the ideals of equality and the need to

interact with racial outgroup members on one hand and concerns about such

interactions on the other. By helping to build trust across groups, such networks may

provide resources to parents and children with asthma, which, in turn, may have

protective effects for children’s health.

As such, the present findings extend the existing research on intergroup contact

and physiological outcomes. This previous work—primarily conducted in the

laboratory—has found that intergroup contact is associated with more of a

physiological ‘‘challenge,’’ rather than a ‘‘threat’’ response when interacting with a

partner of a different race and greater cortisol recovery and vagal rebound when

being evaluated by someone of a different race (Blascovich et al. 2001; Page-Gould

et al. 2010). Here, we show that, under the right circumstances, similar benefits

extend to children.

Notably, this previous work and present research differ not only in their focus on

benefits to individuals versus benefits to their children, but also in that the previous

work focused on responses to a specific intergroup stressor, while the present work

does not. Nonetheless, we believe that the implications may be similar. Though we

do not have data to address this point, we suggest that, because the participants in

our research live in a diverse major metropolitan area, they are likely to have to

interact with people from other racial groups on a regular basis. If these regular

interactions are stressful or threatening to them—which, we speculate is more likely

for people in families with less diverse networks—then they could experience these

regular interactions as a source of stress or threat. Such stress or threat could, in

turn, influence how parents interact with their children, how families cope with

children’s asthma, or the severity of children’s own physiological responses and, in

turn children’s pulmonary function.

Possible mechanisms

The goal of this study was to document a relationship between the diversity of

parents’ social networks and the pulmonary function of children with asthma. The

study was not equipped to explore potential pathways underlying the interaction

between parents’ network diversity and parent–child relationship quality in

predicting children’s pulmonary functioning. However, below we speculate about
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reasons why the diversity of parents’ social networks in conjunction with high

parent–child relationship quality could matter for their children’s health. All of

these potential mechanisms would need to be tested in future research.

One possibility is that parents with diverse networks have greater social support,

which would also have positive implications for children’s asthma (Rand et al.

2000; Weil et al. 1999). It is also possible that parents with diverse social networks

have access to more tangible resources, such as better professional advice or

connections that, in turn, improve children’s asthma when children have higher

quality relationships with their parents. In addition to these more general resources,

parents who have more diverse social networks might have greater access to

asthma-specific resources, such as medical knowledge and knowledge about

medical resources, which could improve children’s asthma outcomes (Bindman

et al. 1995).

We also speculate that reduced levels of anxiety in parents could underlie our

observed effects. For both majority and minority group members, intergroup

interactions can be stressful and anxiety-provoking (Richeson and Shelton 2007;

Shelton and Richeson 2006; Stephan and Renfro 2002), but having diverse social

networks could reduce the extent to which this is true. Such changes, could, in turn,

have protective effects for children’s asthma (Wolf et al. 2008; Wright et al. 2002).

Other possible mechanisms might involve children’s psychological and social

experiences. Specifically, parents’ diverse social networks, in combination with

high quality parent–child relationships, could reduce the stress that children

experience, in turn, improving their asthma (Chen and G. E. Miller 2007). We

further speculate that children who are close to their parents may interact directly

with members of their parents’ diverse social networks or develop more diverse

networks or accepting attitudes themselves (Bigler and Liben 2007; Castelli et al.

2008; Edmonds and Killen 2009; Espinoza et al. in press; Meeusen 2014; Sinclair

et al. 2005). Such experiences would have the potential to protect children

physiologically when they interact with people of other races (Blascovich et al.

2001; Page-Gould et al. 2010).

A final potential psychosocial mechanism involves interactions with healthcare

providers, especially among members of stigmatized racial groups. For many

African American and Latino families, whose racial groups are underrepresented in

the medical profession, seeking treatment for their children’s asthma involves

interacting with and trusting physicians who are of a different race (Deville et al.

2015). Having diverse social networks might help these parents to trust these

physicians, which, in turn, could improve the care their children receive or the

extent to which they make use of this care (Boulware et al. 2003; Piette et al. 2005;

Stepanikova et al. 2006). Again, this is speculative and would need to be tested in

future research.

In addition to the psychosocial mechanisms, there are multiple biological

pathways that we speculate might be relevant. Asthma is characterized by

inflammation and airway obstruction that occurs as a result of hyper-responsiveness

to triggers such as allergens or infections. As a part of this process, T-helper

lymphocytes release chemical messengers called cytokines. One particular type of
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cytokine, Th-2 cytokines, such as interleukin 4, interleukin 5, and interleukin 13

(IL-4, 5, and 13), are believed to play a key role in asthma (Chung and Barnes 1999;

Mackay et al. 2001). IL-4 and IL-13 promote the release of immunoglobulin E (IgE)

molecules, which then bind to mast cells in the lungs, and cause the release of

mediators that increase mucus production and inflammation. In addition, the Th-2

cytokine IL-5 recruits cells called eosinophils, which, in turn, release mediators that

contribute to airway inflammation. Parasymapethic activation is also relevant to

asthma. Specifically, asthma triggers can increase the extent to which the

parasympathetic fibers that connect the vagus nerve to the airway are activated in

children with asthma, thus increasing bronchoconstriction (B. D. Miller and Wood

1994; Wright et al. 1998). Psychosocial factors such as stress or characteristics of

the social environment can exacerbate or minimize these inflammatory and

parasympathetic processes (Brunst and Wright 2016; Chen and G. E. Miller 2007;

Chen and Schreier 2008). We speculate that the combination of parents’ network

diversity and high quality parent–child relationships could play a similarly

protective role.

Finally, it is possible that social relationships could have implications for brain

function, and through brain-immune pathways, could then influence health. For

example, when children have strong relationships with their parents, parents’

diverse social networks might reduce the sense of threat that children would

otherwise perceive from other racial groups. Perceptions of threat give rise to

increased activation of the amygdala and prefrontal cortex (Amodio 2008).

Repeated activation in these regions has been linked to heightened inflammation (G.

E. Miller et al. 2011; Nusslock and G. E. Miller 2015). In turn, heightened

inflammatory profiles are implicated in asthma exacerbations. Thus, to the extent

that exposure to parents’ diverse networks reduces the sense of threat that children

perceive from outgroups, their asthma could be improved.

Limitations

Despite its contributions, this study has limitations. First, it is correlational.

Consequently, it is not possible to know whether parents’ diverse networks help to

foster better lung function in children when parents and children are close, whether

healthier children allow parents the freedom and flexibility to form more diverse

social networks, or whether a third variable is at play. For example, parents who

have better mental health might be both better able to develop friendships with

people who are different from them (i.e., of a different race or ethnicity) and better

able to provide support for their children in a manner that translates into improved

pulmonary function among children. Future research could measure both parents’

network diversity and children’s and pulmonary function over time or experimen-

tally create intergroup friendships in order to better understand the directionality and

causality of these relationships.

Another set of limitations relates to the measures of several constructs. Network

diversity was measured by a single yes/no item for each network member and did

not assess the frequency or nature of contact with any of these individuals. In
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addition, children’s health was measured only by pulmonary function on one day in

the laboratory, rather than by physician assessment or by repeated measurements.

Implications and future directions

Future research could test the potential mechanisms underlying the observed

relationships, the causal direction of the relationships, and potential moderators of

the effects. It would be especially important to understand more about how parents’

diverse networks relate to children’s experiences when parents and children have

high quality relationships. We have speculated about a number of mechanisms that

could underlie the interactive effects of parents’ diverse social networks and parent–

child relationship quality on children’s pulmonary function. Future research might

measure possible psychosocial mediators such as parents’ support or access to

resources, the extent to which children interact with members of parents’ social

networks or have diverse networks of their own, or the amount of stress or anxiety

that parents or children experience. At the biological level, future research could test

possible inflammatory, parasympathetic, or neurological pathways. Additional

research might also examine children’s physiological responses to specific

intergroup stressors as a function of their parents’ network diversity, in a manner

similar to the previous network diversity and physiology research with adults

(Blascovich et al. 2001; Page-Gould et al. 2010).

Furthermore, in order to test whether parents’ diverse social networks improve

children’s pulmonary function, parents might be experimentally induced to form

close relationships with people from other racial or ethnic groups (Aron et al. 1997;

Page-Gould et al. 2008), and then children’s pulmonary function could be measured

at a later time. Future research could also measure additional moderators, such as

the diversity of the neighborhood in which the family lives. We speculate that

diverse social networks are likely to be associated with better asthma outcomes for

children when families live in diverse areas and, thus, parents and children

encounter people of different racial backgrounds more regularly.

Messages in the culture

If parents’ diverse social networks do better pulmonary function among children

with asthma, changing cultural messages in order to promote more diverse social

networks might benefit children’s health. For example, the idea that interracial

interactions offer opportunities to learn, rather than the prospect of making

mistakes, can facilitate positive interracial interactions (Carr et al. 2012; Migacheva

and Tropp 2012; Murphy et al. 2011). Societies that promote and foster such a

mindset might lay the groundwork for more diverse social interactions, and

eventually the formation of more diverse social networks. Furthermore, racial and

ethnic minorities often feel more included and willing to engage with institutions

such as schools, workplaces, or legal systems that promote messages of

multiculturalism, the view that it is important to recognize and value differences,
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rather than colorblindness, the idea that differences do not matter (Apfelbaum et al.

2012; Plaut 2010; Purdie-Vaughns et al. 2008). Multicultural messages might help

to create diverse institutions and settings that might offer opportunities for

interracial and interethnic friendships to grow. The present work suggests that this,

in turn, might give rise to better health among family members of those in these

diverse social networks.

Conclusion

Overall, our results suggest that, if parents and children have high quality

relationships, then the racial/ethnic diversity in parents’ social networks may help to

promote more optimal lung functioning in their children with asthma. Parents who

have more diverse social networks may have the potential to provide resources to

children with asthma that could help improve their children’s pulmonary function,

particularly when their relationships with their children are good. More generally,

the results raise the possibility that families that are socially integrated with a wide

variety of people within a cultural context may have better health.
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