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Social Network Diversity and Mental Health among Mothers of Individuals with Autism 

 

Abstract 

 

 

The present study examined the associations between networks of social relationships and 

psychological well-being among mothers of adolescents and adults with autism (n = 352) over a 

12-year period of time. A structural equation modeling approach was used to delineate the 

relative impacts of network size and relationship diversity on maternal mental health; and to 

assess whether such effects are bidirectional. Mothers with more diverse relationships 

experienced reductions in depression and anxiety symptoms over time, and the psychological 

benefits of diversity remained after adjusting for network size. Results also suggest bidirectional 

links between network size, diversity, and maternal mental health. Research and clinical 

implications are discussed. 
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Introduction 

The adverse psychological impacts associated with caring for a child with an autism 

spectrum disorder (ASD) are well-documented. Parents, especially mothers, raising children with 

ASD report greater levels of negative affect and worse emotional well-being compared to parents 

of children without disabilities (Smith et al., 2010; Totsika et al., 2011) and compared to parents 

of children with disabilities other than autism (Smith, Seltzer, et al., 2012; Totsika et al., 2011). 

Elevated rates of psychiatric morbidities have also been observed among parents of children with 

ASD (Karst & Van Hecke, 2012). Past research concerning the determinants of psychological 

adaptation in parents has largely focused on characteristics of the child, such as symptom 

severity and maladaptive behaviors (Rivard et al., 2014). There is increasing awareness of the 

cumulative impact of these stressors (Seltzer et al., 2010), as many parents continue to provide 

care as their children age into adolescence and adulthood (Marsack & Perry, 2018). Given the 

prevalence of ASD in the United States (Kogan et al., 2018), identifying resources to bolster 

parent well-being across the life course is of critical public health importance.  

Social networks serve a key function in the pathways that link stress, coping, and health 

(Berkman et al., 2000; Thoits, 2011), yet their role in promoting well-being among parents of 

children with ASD is not well understood. The purpose of this study is to investigate the 

association between network factors and mental health among mothers of adolescents and adults 

with ASD. Conceptually, networks of social relationships play an important part in the coping 

process by facilitating the exchange of psychosocial and material resources. In this study, we 

focus on delineating the relative impacts of two interrelated network attributes: network size, or 

the quantity of mothers’ relationships, and network diversity, or the variety in the types of 

mothers’ relationships. The present analysis also examines bidirectional relationships between 

these network factors and maternal mental health.  
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Positive Adaptation as a Social Process 

At least since Crnic et al. (1983) conceptualized family adaptation using a stress-and-

coping framework, researchers have aimed to identify factors that promote positive outcomes in 

parents raising children with developmental disabilities (DDs). Recent studies have drawn 

attention to the ways in which parents’ social contexts contribute to their well-being (Dembo et 

al., 2022; Marsack & Samuel, 2017). This work suggests that interactions of risk and protective 

factors across multiple levels – individual, family, community – shape parents’ abilities to 

manage the challenges of caregiving. Interpersonal relationships are a mechanism that foster 

these cross-level interactions by facilitating social integration and by furnishing psychosocial 

resources (Berkman et al., 2000). Thus, examining whether and how social ties facilitate well-

being becomes crucial to understanding positive adaptation in families of children with ASD. 

Past research that considers the impacts of socio-contextual factors on parents of children 

with ASD primarily concentrates on social support. From a network perspective, support is a 

resource provided by social ties, and its receipt depends on the network in which an individual is 

embedded (Berkman et al., 2000). In other words, network relationships can be thought of as the 

channels connecting people to each other, with resources, such as support, flowing through them 

(Benson, 2012). Whereas social support studies are concerned with the nature, quality, or 

adequacy of the support resource, network research leverages information about the social ties 

that surround an individual, including attributes of the network and the people within it (e.g., 

Berkman et al., 2000). In the present study, we focus on networks themselves to further elucidate 

how social relationships facilitate well-being in parents of individuals with ASD. 

Networks of Social Relationships and Mental Health 

There is limited research examining the role that social network factors play with respect 

to the well-being of parents of children with ASD, though there is considerable evidence that 
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social connectedness has an important, positive impact on adults’ mental health more broadly 

(Thoits, 2011). Individuals who are more socially integrated are reported to have greater 

subjective well-being (Litwin & Shiovitz-Ezra, 2011), lower levels of depression and anxiety 

(Domènech-Abella et al., 2019), and a reduced risk of suicide (Tsai et al., 2015).   

Despite these findings in the general literature, the pathways through which network 

factors influence psychological well-being remain unclear. Part of this uncertainty may be 

because the measures used to assess social connectedness often emphasize the number, rather 

than the types, of relationships that comprise respondents’ networks (Ali et al., 2018). The few 

network studies about families of children with ASD also largely focus on the quantity of 

parents’ relationships. For example, an analysis by Barker et al. (2011) found that mothers of 

individuals with ASD who had larger social networks experienced less anxiety over time. 

Drawing from the same longitudinal study, Smith et al. (2012) showed network size to be 

associated with fewer depressive symptoms and increased positive affect. In a study of mothers 

of elementary school-aged children with ASD, Benson (2012) found that those with larger 

networks experienced greater well-being, though this effect was mediated by perceptions of 

support. 

The research cited above suggests that, for mothers of individuals with ASD, having a 

greater number of relationships is psychologically beneficial. Theoretically, larger networks are 

salubrious because they provide an individual with access to more resources, fostering the 

perception that one has adequate support to manage exigent challenges (Cornwell et al., 2008; 

Haines et al., 2008). However, the extent that network size exerts positive health effects 

implicitly assumes that each social relation can fulfill similar support needs, regardless of their 

role in the network (Ali et al., 2018). Alternatively, it is possible that the resources flowing 
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through social ties vary based on the relationship between the focal individual (i.e., the mother) 

and the network member. Normative expectations associated with a relationship (e.g., spouse, 

friend) can permit or constrain a network member from fulfilling certain support functions 

(Agneessens et al., 2006). As such, network members with distinct relational roles may be 

differentially able to support mothers in a given circumstance.  

Mothers of children with autism experience a range of different stressors and have a 

variety of support needs. Indeed, the challenges of caring for an individual with ASD are both 

acute and chronic (Seltzer et al., 2010), varying over time (Baker et al., 2011), and affect 

multiple aspects of parents’ lives (Smith et al., 2010). Thus, there may be unique psychological 

benefits conferred to parents whose networks are comprised of a diverse set of role relationships. 

In addition to providing a variety of support resources, diverse networks may offer greater 

opportunities for social engagement and participation (Ali et al., 2018; Litwin & Shiovitz-Ezra, 

2011). Prior studies have shown that parents of children with DDs who maintain high levels of 

social integration tend to exhibit better mental health outcomes (Dembo et al., 2022). 

Network size and diversity are highly correlated: networks with more relationships have 

greater capacity to include a variety of relationship roles. This raises the question of whether 

larger networks, per se, are salutary or whether the benefits of network size partially capture the 

effects of having a diverse set of relationships. For example, Ali et al. (2018) found that older 

adults with larger networks had a lower risk of mortality and better physical functioning, but that 

these effects were attenuated after taking network diversity into account. Networks with diverse 

types of relationships, rather than simply a larger number of relationships, were associated with 

greater health benefits for the study’s participants.  
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Little is known about how network diversity may promote well-being in mothers of 

individuals with ASD. Prior research in the general literature has identified positive 

consequences, mostly with respect to physical health, of having a variety of types of social 

relationships (Ali et al., 2018; Wu et al., 2018). In the present study, we focus on delineating the 

effects of network size and diversity on mothers’ mental health.  

Social Selection and Social Causation  

Two primary mechanisms have been advanced to explain the association between social 

ties and mental health. The social causation hypothesis posits that interpersonal relationships, 

and the resources that they confer, influence individuals’ mental health (e.g., Kaniasty & Norris, 

2008). Past research in the ASD literature is largely aligned with this theoretical view insofar as 

it evaluates the effects of network characteristics on maternal mental health. In contrast to social 

causation, the social selection hypothesis considers whether well-being has an impact on an 

individual’s ability to access social resources through personal contacts (Li & Zhang, 2015). 

Poor health may constrain opportunities for social participation and challenge one’s capacity to 

maintain or form new social relationships (Kaniasty & Norris, 2008; Li & Zhang, 2015). A few 

studies of the general population have found that worse psychological well-being results in 

sparser social ties, with attenuating effects on both the size and the diversity of individuals’ 

networks (Houtjes et al., 2014; Li & Zhang, 2015). Understanding whether there is a uni- or 

bidirectional relationship between network factors and well-being can further inform 

interventions about how best to support mothers of individuals with autism.  

This Study 

 The purpose of this study was to analyze the relative effects of network size and diversity 

on mental health among mothers of adolescents and adults with ASD. Leveraging longitudinal 

data, we also tested the directional associations among these constructs. Our primary analysis 
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focused on maternal depression. In a supplemental analysis, we also considered the associations 

between network factors and maternal anxiety [materials for the supplemental analysis are 

provided here: https://minds.wisconsin.edu/handle/1793/82995].  

Drawing on the literature reviewed above, we hypothesized that: (1) larger networks 

would be associated with lower levels of depression; (2) greater network diversity would be 

associated with lower levels of depression; (3) the effect of network size on maternal depression 

would be reduced after taking network diversity into account; (4) the association between 

networks and maternal depression would be bidirectional, such that mothers with more 

depression symptoms would have smaller and less diverse networks. We expected the 

associations between network size/diversity and maternal anxiety to be similar to those 

hypothesized for depression. 

Methods 

Data and Sample 

The data were collected as part of a longitudinal study of 406 adolescents and adults with 

autism and their families, conducted between 1998 and 2014. Families were recruited through 

service agencies, schools, and diagnostic clinics (masked). Our analysis draws cases from the 

same overall sample as two prior studies that examined aspects of social relationships and 

maternal well-being (Barker et al., 2011; Smith, Greenberg, et al., 2012). Half of the sample 

participants lived in Wisconsin (n=202) and half in Massachusetts (n=204). There were three 

initial inclusion criteria for the study: (1) the family had a child 10 years of age or older; (2) the 

(adolescent or adult) child had received a diagnosis on the autism spectrum (Autistic Disorder, 

Asperger’s Disorder, Pervasive Developmental Disorder–Not Otherwise Specified) from a health 

or educational professional, as reported by parents; and (3) the child had a researcher-
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administered Autism Diagnostic Interview-Revised (ADI-R) (Lord et al., 1994) profile consistent 

with their diagnosis. The age range of the adolescents and adults was 10 to 52 years at baseline.  

The analysis for the present study included data from five time points, spanning 12 years: 

Wave 2 (2000-2001), Wave 3 (2002-2003), Wave 4 (2004-2005), Wave 7 (2007-2008), and 

Wave 9 (2011-2012). Data from Waves 1, 5, 6, and 8 were omitted because respondents were not 

asked the same set of questions about their social relationships as in the other time points. In the 

present study, we refer to Waves 2, 3, 4, 7 and 9 as Times 1 to 5 (or T1 - T5), respectively. Data 

at each wave were collected via self-administered questionnaire and an in-home interview. 

Mothers were administered the network instrument during the interview portion of the study. 

Data collection procedures were approved by the Institutional Review Board at [masked]. 

Written informed consent was obtained from all participants at each point of data collection.  

 There were 372 families who participated in at least one of the time points used in this 

study. Cases in which someone other than the mother (e.g., the father) was the respondent were 

omitted from the sample (n=11). There were some mothers who provided information on more 

than one child with an ASD. One child was randomly selected to serve as the “focal child” and 

the others were dropped (n=9). The final sample included 352 mothers. The number of 

participants at each time point was: 339 (T1), 325 (T2), 293 (T3), 236 (T4), and 201 (T5). 

Maternal sociodemographic characteristics are summarized in Table 1. The average age of 

mothers at T1 was 52 years; nearly three-quarters of mothers were married at each time point; 

and approximately half had a college or graduate degree. 

Measures 

Network Size and Diversity 

To measure aspects of respondents’ networks of social relationships, the interview 

instrument incorporated questions adapted from Antonucci and Akikyama’s (1987) social 
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convoy model. This portion of the interview began with a name generator to elicit the names of 

people comprising mothers’ networks. At the baseline survey, each mother was asked to list 

individuals with whom she felt “a special bond” and who were “close and important” to her. 

During subsequent periods of data collection, mothers were shown the roster of names from the 

prior wave and asked whether those listed were still the most important people in the network, 

and if there were any other people they wanted to add. Up to 10 network members could be 

listed. Each network member was categorized by relationship type: spouse; child; sibling; parent; 

in-law; other relative; friend; and professional. Network size was measured as the number of 

individuals named at each time point. Network diversity was calculated as the number of 

different types of relationships represented in the mother’s network. 

Maternal Mental Health 

Depression. The 20-item Center for Epidemiologic Studies – Depression Scale (CES-D; 

Radloff, 1977) measured mothers’ depressive symptoms at each time point. For each item, 

respondents reported the frequency with which they experienced the depressive symptom in the 

past week, from 0 (never) to 3 (5-7 days). The theoretical range of the scale is from 0 to 60. 

Across the five time points, the alpha coefficients for the CES-D were between 0.91 and 0.93. 

Depression was modeled as a continuous variable.  

Covariates 

Characteristics of Adolescents and Adults with ASD. The models included several 

time-varying and -invariant characteristics of the focal child. These variables were selected based 

on prior research to control for their potential relationship with mothers’ networks and mental 

health (Barker et al., 2011; Benson, 2012; Smith, Greenberg, et al., 2012; Totsika et al., 2011). 

Intellectual Disability (time invariant). Intellectual disability (ID) was assessed by 

several sources. Trained interviewers determined the adolescent or adult’s IQ with the Wide 
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Range Intelligence Test (WRIT; Glutting, Adams, & Sheslow, 2000); the Vineland screener 

(Sparrow et al., 1993) was administered to mothers to assess the adolescent or adult’s adaptive 

behavior. Consistent with diagnostic guidelines (Luckasson et al., 2002), individuals were 

classified as having an ID if they had a standard score of 70 or below on both the WRIT and 

Vineland instruments (0=does not have ID, 1=has ID).  

Behavior Problems and Autism Symptoms (time varying). At each time point, mothers 

completed the Behavior Problem subscale of the Scales of Independent Behavior-Revised (SIB-

R; Bruininks, Woodcock, Weatherman, & Hill, 1996). Mothers reported on eight categories of 

behavior problems spanning three domains: internalizing (hurtful to self, unusual or repetitive 

habits, withdrawal or inattentive), externalizing (hurtful to others, destructive to property, 

disruptive) and asocial behavior (socially offensive, uncooperative). Mothers rated the frequency 

and severity with which their child displayed each behavior. Standardized algorithms (Bruininks 

et al., 1996) were then used to translate the ratings into an overall maladaptive behavior score. 

Higher scores on the SIB-R measure indicate worse maladaptive behavior. The SIB-R has 

demonstrated satisfactory reliability and validity (Bruininks et al., 1996).  

The ADI-R (Lord et al., 1994) was used to measure autism symptoms at each time point. 

Interviewers administered 33 items from the diagnostic algorithm that were deemed appropriate 

for adolescents and adults. Items were scored by a trained interviewer on a scale from 0 (no 

impairment) to 3 (severe impairment). Inter-rater agreement among interviewers and supervising 

psychologists averaged 89% at baseline (mean Kappa=0.81). Based on the recommendation of 

Lord et al. (1994), scores of 3 were recoded to 2. A summary score was then calculated, with 

higher scores reflecting more severe impairments in social reciprocity, repetitive behaviors and 

stereotyped interests, and communication. Verbal items were excluded from the overall summary 
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measure so scores could be calculated for non-verbal individuals. The satisfactory psychometric 

properties of the ADI-R have been previously documented (Hill et al., 2001).  

Residential Status (time varying). All models controlled for the residential status of the 

child, measured at each wave (0=child lived elsewhere, 1=child lived with the mother).  

Child’s Sex. We also controlled for the sex of the focal child (0=male, 1=female). 

Characteristics of Mothers. Several characteristics of the mothers were included as 

covariates. 

Sociodemographic Controls. The models controlled for mothers’ marital status, as 

marriage may confer psychological benefits (Smith, Greenberg, et al., 2012) and impact personal 

network characteristics (Cornwell et al., 2008). Marital status was treated as a time-varying 

covariate (0=not married, 1=married). Models controlled for educational attainment because it is 

positively correlated with larger networks (Cornwell et al., 2008) and is protective for 

psychological well-being (Clarke et al., 2011). Mothers’ highest level of education, measured at 

baseline, was included as a time-invariant covariate (0=high school or less; 1=some college; 

2=college degree; 3=graduate degree). We controlled for the mother’s age rather than the child’s 

age; the two are highly correlated (r=0.87) but the former relates to the study’s unit of analysis. 

Network Confounders. The models controlled for two additional network characteristics: 

proportion of network members who (1) are female and (2) reside with the mother. Prior research 

suggests that individuals are more likely to discuss health concerns with network members who 

are female and with those who are co-residing (Cornwell et al., 2009). Women have also been 

shown to be more likely than men to take responsibility for the well-being of others (Haines et 

al., 2008); and the presence of co-residing network members may reduce the need for support 

from other sources (Goldman, 2020). The proportions of female and co-residing network 
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members have also been found to be correlated with other attributes of networks, including their 

size (Cornwell et al., 2009). We therefore controlled for these network characteristics as potential 

confounders. Both variables were transformed into quartiles due to skewness. 

Analytic Strategy 

 The present study had three goals: (1) examine associations between network size and 

diversity and mental health in mothers of adolescents and adults with ASD; (2) evaluate the 

relative effects of network size and diversity on maternal mental health; (3) and discern whether 

these associations are bidirectional. We descriptively summarized changes in network size, 

diversity, and maternal mental health over the course of each respondent’s participation in the 

study. Change was assessed relative to the standard deviation (SD) of each variable at the first 

time point it was measured: “increase” of at least half of a SD; “decrease” of at least half of a 

SD; or change of less than half of a SD (“stable”). One-half of a SD is commonly used to 

represent a “medium” effect size in behavioral research (Kline, 2004) and is a magnitude of 

change considered to be clinically meaningful (Norman et al., 2003).  

Two techniques are commonly employed when modeling causal relationships with 

longitudinal observational data (Allison et al., 2017; Williams et al., 2018), and each has 

complementary strengths and limitations. The first strategy aims to control for unmeasured 

characteristics (e.g., mixed models); this approach adjusts for unobserved confounding, but does 

not illuminate the direction of effects across time. The second strategy aims to control for lagged 

dependent variables (e.g., cross-lagged panel models); this approach can be useful in ascertaining 

the direction of causal relationships and to protect against reverse causation. However, in 

traditional cross-lagged models, unmeasured characteristics are not directly estimated, so it is not 

possible to distinguish the autoregressive effect from other sources of unobserved heterogeneity. 
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Standard modeling approaches that combine both strategies can lead to estimation problems, 

including biased coefficients (Allison et al., 2017).  

We employed an innovative method, sometimes termed dynamic panel modeling, to fully 

leverage the longitudinal data and to overcome the challenges described above. Specifically, we 

address the key study aims by fitting a series of autoregressive cross-lagged regressions in a 

structural equation framework with maximum likelihood estimation (Allison et al., 2017; 

Williams et al., 2018). This method accommodates lagged endogenous regressors and random 

effects, providing a powerful vehicle to make more valid inferences regarding the causal 

direction between network factors and mental health. The lagged endogenous regressors account 

for state dependence and unobserved, between-person heterogeneity, reducing bias in the 

estimates of the other exogenous variables. The random effects were operationalized as a latent 

variable, controlling for unobservables assumed to be uncorrelated with time-varying covariates.  

Separate models were estimated for each direction of effects (e.g., network size 

predicting depression; depression predicting network size); this approach tends to be more robust 

to misspecification (Allison et al., 2017) and, in our case, was required to achieve convergence. 

Figure 1 illustrates the dynamic panel model approach used to estimate the effects of network 

characteristics on maternal mental health with five time points.  

[Figure 1 about here] 

Four models were estimated as part of the main analysis: network size predicting 

depression; depression predicting network size; network diversity predicting depression; and 

depression predicting network diversity. We also conducted a supplemental analysis with a 

parallel set of four models that examined maternal anxiety (supplemental Tables S2-S4). All 

time-varying covariates were lagged by one unit to ensure that they were measured prior to the 

outcome. To relax the normality assumption, the models were fit with robust standard errors with 
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a sandwich variance estimator. The depression, behavior problems, and autism symptoms scales 

were standardized by unit variance for ease of interpretation and to aid in model convergence.  

Bayesian information criteria (BIC) indicated that models with stationarity constraints 

were preferred to those that allowed effects to freely vary over time (available from authors). 

Thus, prospective associations between the same variables were set to be equal across waves. 

Several statistics were used to assess model fit: the root mean squared error of approximation 

(RMSEA), with a recommended cutoff of ≤.05 or .08; the standardized root mean squared 

residual (SRMR), with a recommended cutoff of ≤.08 or .09; and the comparative fit index (CFI) 

with a recommended cutoff of  ≥ .95 (Hu & Bentler, 1999; Iacobucci, 2010). The analyses were 

conducted in Stata (StataCorp, 2019) using the xtdpdml command (Williams et al., 2018). 

Attrition analysis. As with most longitudinal studies, there was panel attrition, due either 

to death or loss to follow-up. The models were fit with full information maximum likelihood to 

address missingness. This approach allowed all respondents to remain in the analytic sample; 

parameter estimates were derived from whatever information was available in the data, including 

partially observed cases. Concerning attrition, we compared the values of all study variables at  

T1 for mothers who remained in the study for all waves and mothers who attrited by T5. There 

were no differences between mothers who attrited and those who were retained with respect to 

mental health or network characteristics. Regarding other characteristics, at T1, retained mothers 

were respectively more likely to be married (79.20% vs. 70.0%, p=.054), to have a college or 

graduate degree (52.80% vs. 38.03%, p=.01), to be living with their child with ASD (69.04% vs. 

50.70%, p=.001), and were younger (M=50.51 years vs. M=55.19 years, p<.001) than those who 

attrited. Each of these variables was controlled in the analysis. 
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Results 

Descriptive Statistics 

Table 1 presents descriptive statistics for the study variables. Regarding the adolescents 

and adults with autism (T1 mean age=23 years, range=11–53 years), co-residence with the 

mother declined over the course of the study, from 61.36% to 48.50%; 70.21% had an ID; and 

about a quarter were female. Mean behavior problems and autism symptoms varied modestly 

over time. On average, mothers listed between 7 and 8 network members and about 4 types of 

relationships at each time point. Mean depression scores increased from 12.09 at to 12.86 over 

the course of the study; at each wave, 25%–30% of the sample had CES-D scores ≥ 16, 

indicating risk for clinically significant depressive symptoms (Lewinsohn et al., 1997).  

[Table 1 about here] 

Table 2 describes changes in network size, diversity, and maternal depression over the 

course of each respondent’s participation in the study. The predominant trend was one of 

stability, with 70.64% of respondents exhibiting limited change in network size, and 53.44% and 

55.66% of respondents reporting stable levels of depression and network diversity, respectively. 

In terms of change that was observed, there was greater overall fluctuation (both increases and 

decreases) in levels of network diversity than in network size. Similar proportions of respondents 

experienced increases (24.26%) and decreases (22.30%) in depression.  

[Table 2 about here] 

There were several significant correlations among study variables, as measured at Time 1 

(supplemental Table S1). Network size was moderately correlated with diversity (r = .55, 

p<.001). Correlations between network variables and maternal depression were weak but 

statistically significant (network size and depression r = -.19, p<.001; network diversity and 

depression r = -.18, p=.001). 
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Table 3 includes details about the relationship types that comprised mothers’ networks at 

T1. The table also provides an indication of how network composition and role diversity are 

related. Spouses and friends were the most common types of relationships, with 75.61% of 

mothers naming the former and 91.16% naming the latter. More than half of the networks 

described at T1 included a child (60.06%) or a sibling (57.32%), whereas fewer included a parent 

(41.77%) or an in-law (36.89%). Extended kin (20.43%) and professionals (14.33%) were listed 

by respondents with the least frequency. As can be discerned in Table 3, networks that are more 

diverse also tend to include less common role relationships.  

[Table 3 about here] 

Multivariate Results 

Network Size, Network Diversity, and Maternal Depression  

Network size. Table 4 presents results of the models for network size and depression 

(models 1a and 1b). As indicated by the RMSEA, CFI, and SRMR, all models demonstrated 

good fit. The autoregressive effect of depression exhibited a weak trend (b=0.14, p=.091), 

indicating some variation in depression levels over time. Conversely, the autoregressive effect of 

network size is large (b=0.84, p<.001), suggesting temporal stability in this construct. There was 

a significant cross-lagged effect of network size on depression (b=-0.06, p=.001), controlling for 

prior depression levels. We also observed an association between earlier levels of depression and 

subsequent network size (b=-0.10, p=.017). Hence, depression had a deleterious longitudinal 

impact on the size of mothers’ networks. Taken together, the cross-lagged effects from models 

1a and 1b suggest that the relationship between network size and maternal depression is 

bidirectional. The cross-lagged associations between network size and anxiety followed a similar 

pattern as those for depression (supplemental Table S4).   

[Table 4 about here] 
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Network diversity. Models 2a and 2b estimated the autoregressive and cross-lagged 

relationships for network diversity and depression (see Table 4). The models fit the data well, 

according to the RMSEA, CFI, and SRMR. With respect to the autoregressive effects, diversity 

was stable over time (b=0.76, p<.001) and, consistent with the findings from model 1a, 

depression was not (b=0.13, p=.11). Model 2a shows a significant negative cross-lagged 

association between prior diversity and subsequent depression (b=-0.08, p=.032). Concerning the 

reverse causal direction, the results of model 2b suggest that previous levels of depression were 

negatively associated with subsequent network diversity (b=-0.06, p=.009). Thus, there was a 

bidirectional relationship between network diversity and depression: having greater network 

diversity predicted decreases in depression symptoms over time, whereas higher scores on the 

depression scale predicted diminishing network diversity over time. The analysis of network 

diversity and maternal anxiety yielded similar results to the depression models. The anxiety 

model estimates are presented in supplemental Table S4.   

Network Size versus Network Diversity 

The results presented in Table 4 (model 1a) suggest benefits of having more network 

members; larger networks were associated with decreases in maternal depression. This effect, 

however, was not robust to the inclusion of network diversity. After diversity was taken into 

account (model 2a), the size of the coefficient for network size was attenuated by about half, 

from -0.06 (p=.001) to -0.03 (p=.064) when predicting depression. The supplemental analysis of 

anxiety resulted in a similar pattern (Table S4), such that, in both cases, adjustment for network 

diversity reduced the statistical association between network size and mental health (depression 

or anxiety) to a non-significant level. In contrast, network diversity was significantly associated 

with both depression and anxiety above and beyond the effects of network size. In sum, when 
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network size and network diversity are considered simultaneously, it is the latter and not the 

former that is protective for mothers’ psychological well-being. 

Other Results 

Estimates of the covariates revealed several additional findings. Children’s behavior 

problems were significantly associated with higher depression (models 1a, 2a). Mothers with a 

greater proportion of network members who were female at an earlier time point reported lower 

levels of depression, as did those with greater educational attainment (models 1a, 2a). None of 

the covariates were associated with network size (model 1b). However, mothers of adolescents 

and adults with ID had less diverse networks (model 2b). Network gender composition was also 

associated with diversity; having a greater proportion of network members who were female 

predicted a decrease in the number of different types of role relationships reported (model 2b).  

Discussion 

The purpose of this study was to investigate the associations between social network 

factors and mental health in a sample of mothers of adolescents and adults with ASD. Building 

on prior research, we examined the psychological impacts of two attributes of mothers’ social 

contexts: network size and relationship role diversity. We also assessed the direction of these 

effects, applying an innovative method to longitudinal data collected over a 12-year period of 

time. This study contributes a greater understanding to the ways in which social relationships 

impact mothers’ well-being, and sheds new light on the reciprocal associations between 

networks and mental health. 

Larger networks have been shown to be psychologically protective for mothers of 

children with ASD (Barker et al., 2011; Smith, Greenberg, et al., 2012). The larger the network, 

the greater its capacity to include a variety of types of relationships; thus, a key contribution of 

this study is clarifying whether the mental health benefits are a function of network size, per se, 
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or whether they are derived from relationship role diversity. The findings suggest that mothers of 

individuals with ASD who have more diverse networks experience longitudinal improvements in 

mental health, controlling for network size, prior levels of psychological symptoms, and 

maternal and child characteristics. Further, the positive, psychological effects of network size 

were considerably attenuated once network diversity was taken into account.  

These findings have important implications. Parents of children with autism and other 

DDs tend to be less socially active than other parents (Dembo et al., 2022); such gradients may 

widen in later life (Seltzer et al., 2011). Given the risks of isolation that these parents face as they 

age (Marsack & Perry, 2018), it is critical to discern which social factors are most helpful in 

buffering against the psychological consequences of lifelong caregiving. Importantly, the 

salutary nature of social connections extends beyond the amount of support that individuals 

receive. As this study demonstrates, networks play a meaningful role in linking interpersonal 

relationships to mental health, particularly as a result of the diversity of social ties. Therefore, 

strategies to improve social connectedness in this population should not only focus on increasing 

the quantity of network contacts. Rather, maintaining a broad range of relationship types may 

serve as a unique, adaptive resource for mothers of individuals with autism.  

There are several plausible mechanisms that might explain the positive effects of network 

diversity. Interpersonal behaviors tend to be influenced by the normative expectations ascribed to 

social roles (Thoits, 2012). Thus, the coping resources to which a mother has access depend not 

only on the quantity – but also the diversity – of relationships in her network. Because 

individuals experience varying challenges and stressors, the types of supports available through a 

given relationship may be of benefit in certain circumstances but not in others. For example, 

mothers may turn to their friends for socialization and companionship (Agneessens et al., 2006) 
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but seek out kin to discuss health-related matters (Schafer, 2013) and for help making medical 

decisions (Cornwell et al., 2009). Mothers who can call upon a diverse set of relationships likely 

have greater access to the specific resources that meet their exigent support needs.  

A related explanation for our findings is based on the positive association between 

multiple roles and well-being, which has been documented among mothers of children with DDs 

(Hong & Seltzer, 1995) and in the general population (Thoits, 2012). Those with a larger number 

of role identities are thought to experience greater meaning and purpose in life, perhaps because 

engaging in numerous types of relationships facilitates higher levels of personal mastery (Thoits, 

2012). Future research could consider whether mothers’ perceptions mediate the association 

between network diversity and mental health outcomes.  

Network diversity may offer unique benefits to mothers as they age. Those in midlife and 

beyond are often tasked with coordinating their adolescent’s transition out of secondary school 

(Taylor, 2009) and then with navigating the sparse service system for adults with autism 

(Laxman et al., 2019). Families commonly report a lack of age-appropriate programs (Taylor, 

2009), which could contribute additional stress to caregivers. Maintaining a diverse network 

might be valuable for addressing these challenges. As Table 3 indicates, less frequently reported 

relationships – in-laws, extended kin, and professionals – tend to be included in highly diverse 

networks. Social connections that lay outside of one’s immediate family may provide novel and 

non-redundant information (Schafer, 2013), and thus serve a distinct role in helping mothers 

identify crucial resources. Engaging with “weaker ties” in diverse networks could be an effective 

strategy toward reducing families’ unmet needs for services and supports and, in turn, help to 

promote maternal well-being. 
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Using structural equation models, we sought to understand the direction of effects 

between network factors and maternal mental health, and thereby address a key limitation of 

prior research. To our knowledge, this is one of the first investigations into the directional nature 

of these associations in a sample of parents of individuals with autism. The longitudinal impacts 

of network diversity (and, to a lesser extent, network size) on psychological well-being lent 

support to the social causation hypothesis: specifically, that social relationships have an effect on 

maternal mental health. Importantly, we also find evidence that the connection between mental 

health and network factors are characterized by a selection mechanism. Increases in 

psychological symptoms were associated with reductions in network size and diversity over 

time, even after controlling for prior network characteristics and potential confounders. Hence, 

while networks size and diversity may promote positive adaptation, access to network resources, 

in part, depends on the status of mothers’ mental health. 

The findings from the bidirectional analysis are meaningful, both methodologically and 

practically. Much of the prior literature focused on social relationships and well-being among 

parents of children with ASD relies on cross-sectional data and is “vulnerable to misattributed 

causality” (Umberson et al., 2010, p. 12). When longitudinal data can be leveraged, it is crucial 

for research designs to explicitly model exogenous health effects so as not to overestimate the 

benefits of social relationships and to avoid reverse causation being the driver of observed 

associations (Haas et al., 2010). That network diversity was found to be psychologically 

advantageous even after controlling for reverse effects suggests it may constitute a robust 

resilience factor. The longitudinal impact of network size was also observed net its 

autoregressive effect; though, as we have discussed, the effect of larger networks was reduced 

after diversity was included in the model.  
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The bidirectional network relationships with mental health underscore the risks of a 

“vicious cycle” that some mothers might face. On the one hand, those with smaller and less 

diverse networks may endure adverse psychological outcomes. Poor mental health, in turn, can 

result in reductions in network size and diversity. On the other hand, programs targeting either 

mental health or networks may catalyze a positive, mutually bolstering feedback loop.  

These results may be used to inform interventions. For example, network assessment 

tools can help mothers map out their current relationships and identify gaps therein. To augment 

diversity, family support practitioners might encourage mothers to identify and activate latent 

ties (e.g., reaching out to an extended relative) and to explore opportunities to meet new people 

(e.g., joining an organization). While promoting the mental health of parents is an important goal 

in its own right, there are also indirect consequences that should be considered. Consistent with 

transactional models of development, there is evidence that parents’ own internalizing symptoms 

can negatively impact functioning and exacerbate behavior problems in children with ASD 

(Karst & Van Hecke, 2012). Furthermore, psychological distress has been shown to reduce the 

effectiveness of parent-delivered interventions and is linked with decreased parenting self-

efficacy (Karst & Van Hecke, 2012). By improving parents’ mental health, network 

interventions may enable those with long-term caregiving responsibilities to meet the needs of 

their children with ASD more effectively.  

There were some notable results concerning the covariates. Behavior problems exhibited 

by the individual with ASD was a reliable predictor of maternal depression. Future studies might 

consider whether network qualities moderate the effects of difficult behaviors on caregivers’ 

well-being. We also found that mothers with more education had fewer depressive symptoms, 

which may reflect socioeconomic variation in access to psychosocial resources. Regarding 
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network controls, mothers with networks composed of a larger proportion of women tended to 

report lower levels of depression. Gender composition of networks has been long been 

recognized as an important determinant of well-being in the general population (e.g., House, 

1987), and was identified as such in this study.  

Regarding predictors of mothers’ networks, we found that having a child with an ID was 

associated with less network diversity. Individuals with ASD and ID tend to have greater 

functional impairments (Ouyang et al., 2014) and require a higher level of support from their 

parents compared to those with ASD alone (Saunders et al., 2015). As a result, mothers may 

have fewer opportunities for social engagement and limited abilities to maintain diverse social 

connections. Mothers with networks comprised of a greater proportion of females also had less 

diverse role relationships. Because the sample only included mothers, it is unclear whether this 

finding reflects network gender composition or gender homophily of the respondents. The other 

covariates included in the models were not significantly associated with mothers’ networks, in 

contrast to some prior studies of the general population (e.g., Cornwell et al., 2008; Waite et al., 

2021). According to the convoy model of social relations (Antonucci et al., 2010), social 

networks are impacted by life course experiences and role demands. Thus, it is possible that the 

predictors of network characteristics among mothers of children with ASD differ from those of 

the general population. Future research is needed to understand whether the determinants of 

mothers’ networks vary based on the exposure to stressful parenting circumstances.  

Several limitations in this study should be acknowledged. The sample was primarily 

comprised of non-Hispanic white mothers (93.81%) and, in this respect, was not representative 

of families of individuals with ASD (Kogan et al., 2018). Subsequent studies should consider the 

relationships between networks and mental health of mothers from diverse racial and ethnic 
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backgrounds. It is particularly important for future research to assess these associations in 

cultures that place different levels of emphasis on familial and community connectedness. The 

data included in these analyses were largely based on mothers' self-reports. Future studies that 

leverage other sources of information (e.g., mental health diagnoses in electronic medical 

records) can help corroborate these findings. The sample was comprised only of mothers, and 

there remains a glaring gap in knowledge regarding fathers of individuals with ASD. Additional 

research is needed to better understand fathers’ networks, including their characteristics and 

mental health effects.  

Other measures of network diversity could also be considered in future research, for 

example, to assess the varied support functions offered by different types of relationships. In 

addition, modes of communication have changed rapidly in recent years and data are needed to 

understand the role that virtual contacts play in supporting mothers of individuals with autism. 

Future studies should also consider whether associations between network resources and mental 

health vary with age, for example, by comparing the effects among mothers of adolescents to 

mothers of adults with ASD.  

Finally, we note that different approaches are used in longitudinal research to elicit the 

names of network members. In this study, respondents were shown the roster of names from the 

prior wave of data collection and asked if those network members should be removed or 

retained, and whether there were new people who should be added. Reviewing one’s network 

members from a previous wave may reduce recall bias and panel conditioning (Hogan et al., 

2020). However, this method may also have biased the networks toward stability if respondents 

chose to retain network members out of convenience. The results of this study should be 

interpreted with these considerations in mind.  
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The present research also had several strengths. The study was comprehensive in many 

respects, and included a large sample of mothers observed over a 12-year period of time. 

Fluctuations in social life may occur slowly, and the study’s duration provides an opportunity to 

detect determinants and consequences of changes in mothers’ networks. Our use of dynamic 

panel models allows for strong inferences regarding the longitudinal relationships between social 

connectedness and well-being. Extensive past research has examined social support and 

engagement among parents of children with ASD and other DDs (Benson, 2012; Dembo et al., 

2022; Marsack & Samuel, 2017). The present study adds to this literature by focusing on key 

network resources and the role that they play in promoting positive maternal outcomes. The 

findings contribute to a greater understanding of the complex, dynamic, and bidirectional links 

between contextual factors and maternal well-being in families who have a child with ASD. 

Conclusion 

The present study illustrates how social networks play a key role in fostering greater 

well-being among midlife and older mothers of individuals with autism. Parenting a child with 

autism poses a range of challenges which evolve over the life course. As such, there may be 

unique advantages to having a varied set of network contacts to draw upon for support. The 

findings presented here suggest that the mental health benefits of social ties may be more 

contingent upon the diversity, rather than only the quantity, of relationships. This study also 

provides evidence that, for mothers of individuals with autism, the links between network factors 

and mental health are bidirectional. Interventions that take these dynamic associations into 

account can help foster concomitant improvements in both social integration and psychological 

well-being.   
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Tables and Figures 
 

Figure 1. Dynamic panel model for social networks predicting maternal mental health 

 

Note. Adapted from Allison et al. (2017) and Williams et al. (2018). The latent random effect is represented by α. 

The correlation between “Social network T4” and the “Mental health T3” ε depicts the sequential exogeneity of the 

social network variable: when predicting mental health, the social network variable at time t is free to correlate with 

the error term for mental health at any prior time point (t-1, t-2, etc.). This correlation is what allows for the 

possibility of a reciprocal effect, from mental health to the social network variable. To enhance readability, some of 

the paths and correlations are omitted, including the covariances among exogenous variables and the lagged 

endogenous variable. Only one correlation is drawn to depict the sequential exogeneity of social networks. The 

control variables included in the models are also not shown.  
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Table 1. Descriptive statistics for participants in the [masked for review] study, 2000-2012 

 Time 1 

(n=339) 

Time 2 

(n=325) 

Time 3 

(n=293) 

Time 4 

(n=236) 

Time 5 

(n=201) 

Maternal mental health      

Depression, M (SD) 12.09 (9.55) 12.40 (9.98) 11.85 (9.79) 12.91 (10.91) 12.86 (11.07) 

Maternal social network characteristics     

Network size, M (SD) 7.72 (2.33) 7.86 (2.28) 7.88 (2.33) 8.00 (2.36) 7.68 (2.42) 

Network diversity, M (SD) 3.98 (1.30) 4.02 (1.24) 4.04 (1.26) 4.06 (1.20) 3.92 (1.17) 

Prop. female (quartiles), M (SD) 1.39 (1.18) 1.37 (1.18) 1.34 (1.13) 1.29 (1.09) 1.37 (1.04) 

Prop. co-residing (quartiles), M (SD) 1.27 (1.19) 1.44 (1.07) 1.34 (1.10) 1.38 (1.04) 1.23 (1.06) 

Maternal sociodemographic characteristics      

Married, %a 75.37 76.18 74.22 73.71 74.11 

Educational attainment      

High school or less, % 24.48     

Some college, % 28.91     

College degree, % 24.48     

Graduate degree, % 22.12     

Age (mother) in years, M (SD) 52.47 (10.70)     

Characteristics of children (adolescents and adults) with autism spectrum disorder  

Autism symptoms, M (SD) 25.59 (8.11) 25.07 (8.15) 24.37 (8.95) 24.91 (9.14) 24.29 (9.40) 

Behavior problems, M (SD) 112.78 (9.98) 112.84 (10.26) 111.20 (10.14) 110.59 (9.68) 111.32 (10.22) 

Co-resides with mother, %b 61.36 59.38 54.27 45.34 48.50 

Has intellectual disability, %c 70.21     

Female, %d 25.37     

Note: Prop. female refers to the proportion of the network that is female. Prop. co-residing refers to the proportion of the network that lives with the mother. 

Reference groups: (a) mother is not married; (b) child does not reside with mother; (c) child does not have intellectual disability; (d) child is male. 
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Table 2. Changes in maternal depression and social network characteristics across the study 

duration 

 
Decreasea  

Stableb  
Increasec 

 N %  N %  N % 

Depression 68 22.30 

 

163 53.44 

 

74 24.26 

Network size 52 15.90  231 70.64  44 13.46 

Network diversity 87 26.61  182 55.66  58 17.74 
Note: Change over time was calculated for respondents for whom the variable was observed at least twice 

a. Decrease of at least half SD relative to the SD at the first measurement 

b. Change of less than half SD relative to the SD at the first measurement 

c. Increase of at least half SD relative to the SD at the first measurement 
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Table 3. Prevalence of role relationships and mean network diversity at Time 1 

 
Percent of networks that 

include relationship 

Mean diversity of networks 

that include relationship 

Friend 91.16 4.06 

Spouse 75.61 4.25 

Child 60.06 4.37 

Sibling 57.32 4.55 

Parent 41.77 4.64 

In-law 36.89 4.78 

Extended kin 20.43 4.82 

Professional 14.33 4.68 

Note: Diversity refers to the number of different types of relationships in a mother’s network. 
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Table 4. Autoregressive cross-lagged models for network size, network diversity, and maternal depression 

 Model 1a Model 1b  Model 2a Model 2b 

 Depression  

(Time T) 

Network size 

(Time T) 

 Depression 

(Time T) 

Network diversity 

(Time T) 

Autoregressive and cross-lagged effects      

Depression (Time T-1) 0.14† (0.08) -0.10* (0.04)  0.13 (0.08) -0.06** (0.02) 

Network size (Time T-1) -0.06** (0.02) 0.84*** (0.03)  -0.03† (0.02) 0.03 (0.03) 

Network diversity (Time T-1) -- --  -0.08* (0.04) 0.76*** (0.11) 

      

Child characteristics, time invariant      

Has intellectual disability -0.19 (0.11) -0.03 (0.08)  -0.19† (0.12) -0.10* (0.04) 
Female 0.001 (0.09) -0.02 (0.08)  0.01 (0.09) 0.05 (0.04) 

      

Child characteristics, time varying      

Behavior problems 0.11** (0.04) 0.02 (0.04)  0.11** (0.04) 0.02 (0.02) 

Autism symptoms 0.01 (0.04) -0.001 (0.04)  0.02 (0.04) 0.02 (0.02) 

Co-resides with mother 0.05 (0.08) 0.09 (0.08)  0.04 (0.08) -0.05 (0.04) 

      

Mother characteristics, time invariant      

Age  -0.01 (0.005) 0.01 (0.005)  -0.01 (0.005) -0.004 (0.003) 

Educational attainment -0.08* (0.04) 0.02 (0.03)  -0.09* (0.04) -0.004 (0.02) 

      

Mother characteristics, time varying      

Married -0.12 (.09) -0.02 (0.10)  -0.06 (0.09) 0.11 (0.09) 

Female network members -0.07* (0.03) 0.02 (0.03)  -0.08* (0.03) -0.04* (0.02) 
Co-residing network members -0.04 (0.03) -0.005 (0.04)  -0.04 (0.03) 0.01 (0.02) 

Model fit      

RMSEA (90% CI) .042 (.031-.053) .037 (.025-.048)  .041 (.030-.051) .071 (.064-.081) 

CFI .991 .993  .992 .976 

SRMR .025 .022  .023 .023 
† p<.1 *p<.05 **p<.01 ***p<.001. Notes: Bold indicates significance at p<.05. Robust standard errors in parentheses unless otherwise indicated. Time-

varying variables are lagged. “Female network members” refers to the proportion of network members who are female, divided into quartiles. “Co-residing 

network members” refers to the proportion of network members living with the mother, divided into quartiles.  
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Comment Response 

Editor comment: Please add the information 

about participants' ethnicity to Table 1.  The 

authors mention the predominantly White sample 

as a limitation (p. 23) but you may want to add a 

few words to point out that social networks and 

their links to wellbeing may be particularly 

important to study in cultures in which familial 

and community interconnectedness are 

particularly salient.  

Thank you for these helpful comments. We 

decided not to include race/ethnicity in Table 1, 

as the only variables in Table 1 are those that 

are used in the regression models. Instead, we 

have added information about the participants’ 

race/ethnicity to the text of the discussion. 

Specifically, we included the percentage of 

respondents who were non-Hispanic white (see 

page 23). Based on the editor’s great 

suggestion, we have also added additional text 

about the need to study families from diverse 

racial/ethnic backgrounds who place varying 

levels of emphasis on familial and community 

connectedness (see pages 23-24). 

 

Editor comment: The Discussion could be 

tightened up further to reduce the length.  There 

is some repetitive wording throughout.  An 

example is p. 22 "Future intervention studies are 

needed to understand how changes in networks 

can be induced to best promote well-being in 

families of individuals with autism" and "By 

improving parents’ mental health, network 

interventions may enable those with long-term 

caregiving responsibilities to meet the needs of 

their children with ASD more effectively." - this 

paragraph can be shortened.  Also, the top of p. 

23 could be tighter. Finally, the Conclusion 

section is rather redundant.  Please reduce to just 

several key sentences. 
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shortened the discussion section generally 

(pages 18-25) and revised the specific areas 

pointed out by the editor (pages 22, 23). The 

conclusion section has also been shortened 

(page 25). These edits have cut 130 words from 

the discussion.  

Reviewer #2 comment: I would use the word, 

"channel" instead of "metaphorical pipe" (which 

is awkward) to describe the relationship between 

networks and social support (assuming that the 

authors don't want to use "conduit" which is the 

term originally used by Benson. 

 

Thank you for this suggestion. We have 

replaced the term “metaphorical pipes” with 

“channels” (see page 3). 

Reviewer #2 comment: The second suggestion is 

to include p=values along with correlation 

coefficients in the descriptive stats section. 

We have added the p-values for the correlation 

coefficients (see page 15). 
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