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Abstract This study examined the characteristics of the

support networks of 106 mothers of children with ASD and

their relationship to perceived social support, depressed

mood, and subjective well-being. Using structural equation

modeling, two competing sets of hypotheses were assessed:

(1) that network characteristics would impact psychological

adjustment directly, and (2) that network effects on adjust-

ment would be indirect, mediated by perceived social sup-

port. Results primarily lent support to the latter hypotheses,

with measures of network structure (network size) and

function (proportion of network members providing emo-

tional support) predicting increased levels of perceived

social support which, in turn, predicted decreased depressed

mood and increased well-being. Results also indicated that

increased interpersonal strain in the maternal network was

directly and indirectly associated with increased maternal

depression, while being indirectly linked to reduced well-

being. Study limitations and implications are discussed.

Keywords Social Networks � Social Support �
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Introduction

Research indicates that mothers of children with disabili-

ties are at greater risk for mental health problems than are

mothers of typically developing children (Singer 2006),

with mothers of children with autism spectrum disorder

(ASD) generally reporting higher levels of distress than

mothers of children with other disabilities (Abbeduto et al.

2004; Blacher and McIntyre 2006; Olsson and Hwang

2001). However, it is also well established that mothers of

children with ASD evidence wide variability in mental

health outcomes, a fact that has encouraged research aimed

at identifying possible risk and protective factors associ-

ated with maternal psychological adjustment, including

child behavior problems, family socioeconomic resources,

and parental psychological characteristics such as self

efficacy, optimism, and coping style (Benson 2010; Ekas

et al. 2010; Emerson 2003; Hastings and Brown 2002).

Among the various protective factors studied by inves-

tigators, social support has been consistently identified as

one of the most powerful predictors of psychological

adjustment among parents raising children with ASD and

other disabilities (for reviews, see Beresford 1994; Boyd

2002; Glidden and Schoolcraft 2007). In particular,

maternal perceptions of the availability and quality of

social support, especially as provided by close family and

friends, has repeatedly been linked to reduced distress

among mothers of children with ASD. For example, in one

study of mothers of children with autism, Weiss (2002)

found maternal perceptions of received social support to be

significantly related to both increased self-efficacy and

decreased depressed mood, while in a second, more recent

study, Ekas et al. (2010) found maternal perceived support

to be directly and indirectly linked to maternal distress and

well-being. These and similar findings (e.g., Benson 2006;

Benson and Karlof 2009; Bromley et al. 2006; White and

Hastings 2004) are consistent with nearly four decades of

research demonstrating the beneficial effects of social

support on emotional and physical health (for reviews, see

Antonucci 2001; Thoits 1995; Turner and Brown 2010).
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Given that social networks serve as the conduit through

which social support flows, it is surprising that so little

research to date has examined the social networks of par-

ents of children with ASD. Indeed based on our review of

the literature, we could find only one study to do so. In that

study, Smith et al. (2011) found both quantity of support

(number of social network members) and valence of sup-

port (positive and negative support) to be associated with

improvements in maternal mental health outcomes over an

18-month period. No overall description of support net-

work characteristics was provided in that study, which

focused on mothers of adolescent and adult children with

ASD.

In the present study, we describe the characteristics of

social networks utilized by mothers of children with ASD

for purposes of social support (i.e., their ‘‘support net-

works’’) and examine the impact of network characteristics

on perceived social support, depressed mood, and sub-

jective well-being. Before detailing the current study,

however, we turn to a brief review of the theoretical and

research literatures linking social networks to social sup-

port and mental health, a body of work emanating largely

from outside the disability field.

Network Characteristics, Social Support,

and Psychological Adjustment

While the two concepts are related, it is important to sep-

arate social networks and social support, both analytically

and empirically, and treat them as distinct phenomena.

Social networks are the interpersonal environments that are

constituted by individuals and their social relationships,

while social support consists of the material, instrumental,

and socio-emotional resources transferred within these

interpersonal environments (Haines et al. 2002, 2008;

Hartwell and Benson 2007).

But how do social networks and social support interre-

late to influence mental health? The convoy model of

social relations (Antonucci 2001) offers a useful theoretical

framework for understanding this relationship. According

to this model, convoys constitute ‘…an assembly of family,

friends (and others) who surround the individual and are

available as resources in times of need’ (Ajrouch et al.

2005: S311). As such, convoys provide individuals with a

protective base that is both dynamic and stable over time

and include both objective (e.g., network structure, com-

position, function) and subjective elements (i.e., percep-

tions of relational quality and supportiveness). According

to the convoy model, the structure, composition, function,

and perceived quality of individuals’ social relation-

ships interact to jointly impact mental health outcomes,

including depression and well-being.

Over the past several decades, the central tenets of the

convoy model have been empirically validated as

researchers have identified specific network characteristics

that influence the social support received by individuals,

their perceptions of the availability and adequacy of that

support, and their mental health. Characteristics of network

structure such as network size and density (i.e., the extent

to which network members are closely interconnected), for

example, have been found to be positively related to per-

ceived social support and to favorable mental health out-

comes (Seeman and Berkman 1988; Beggs et al. 1996;

Haines et al. 2008; Wellman and Wortley 1990). Research

also suggests that network composition matters, with indi-

viduals embedded in networks with a higher percentage of

kin (i.e., parents, children, and siblings), females, and

experientially similar others generally reporting higher

levels of support and well-being compared to those in

networks with a lower percentage of members with these

characteristics (Antonucci and Akiyama 1987; Peek and

Lin 1999; Suitor and Pillemer 2002; Wellman and Frank

2001). Network availability has also been found to be

associated with increased social support and reduced psy-

chological distress (Marsden and Campbell 1984; Wellman

et al. 2003), though some studies suggest that it is primarily

the availability of strong intimate ties, not ties in general,

that fosters high levels of perceived support and positive

adjustment (Brown and Harris 1978; Kessler and McLeod

1984),

Although research has clearly demonstrated the impor-

tant role played by social networks in enhancing mental

health, questions still remain regarding the mechanisms

through which networks exert their influence. While some

researchers posit that network characteristics affect psy-

chological adjustment directly by increasing social partic-

ipation and engagement (Pescosolido and Georgianna

1989), others suggest that the impact of social networks on

adjustment is primarily indirect, mediated by intervening

psychosocial resources such as self-esteem, mastery, and

perceived social support (Berkman et al. 2000; Lin and

Peek 1999; Thoits 2011). In this latter instance, network

characteristics are hypothesized to increase psychological

resources, such as perceived support, which, in turn,

increases psychological adjustment (e.g., decreased

depression, increased subjective well-being). While evi-

dence for this indirect effect has been found in a number of

studies (Chan and Lee 2006; Fiori et al. 2006; Haines et al.

2008; Tausig 1992), it has yet to be examined in research

involving parents of children with ASD.

Finally, it is important to note that social ties can have

negative as well as positive effects on mental health, with

research indicating that negative social interaction, partic-

ularly involving close family and friends, decreases

perceived support and increases psychological distress (for
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reviews, see Burg and Seeman 1994; Lincoln 2000; Rook

et al. 2003). Evidence of the psychologically damaging

effects of negative interactions has been observed in both

longitudinal and cross-sectional studies across a wide

array of social settings, including families of children

with ASD and other disabilities. In recent study of parents

of children with ASD using daily diary methods, for

example, Pottie et al. (2009) found parents who experi-

enced more negative interactions experienced higher

levels of negative mood and lower levels of positive

mood (see also Ekas et al. 2010; Smith et al. 2011).

Existing research thus indicates that network ties can

affect psychological adjustment in a variety of direct and

indirect ways, for example, by increasing perceived social

support and favorable mental health outcomes as well as

by heightening interpersonal strain, reducing perceived

support, and increasing distress.

The Present Study

In the present study we systematically examine the char-

acteristics of the support networks of mothers of children

with ASD in middle childhood and relate those character-

istics to maternal social support and mental health. In our

analyses, we focused attention on characteristics associated

with network structure, composition, and availability found

to be related to perceived social support and psychological

adjustment in prior studies. In addition, we also examined

the functional aspects of maternal support networks, spe-

cifically the proportion of network members engaged in

supportive and strain-induced interactions with mothers in

our sample.

Based on our review of the literature, several hypotheses

regarding the impact of maternal network characteristics on

perceived social support and psychological adjustment

were posited. Specifically, in regard to network structure,

we hypothesized that network size and density would be

directly related to increased perceived support. In terms of

network composition, we expected that increased support

would be directly related to mothers being embedded in

networks with a higher proportion of kin and females, as

well as in networks with higher numbers of ‘‘experientially

similar others’’ (i.e., other parents of children with ASD).

Similarly, we expected increased perceived support would

be directly linked to increased network availability (prox-

imity and frequency of contact). Lastly, in regard to net-

work function, we hypothesized that increased perceived

support would be directly linked to maternal involvement

in networks where a higher proportion of members were

reported as providing instrumental and emotional assis-

tance to the mother. Conversely, we expected that

decreased perceived support would be directly linked to

mothers being embedded in networks where a higher

proportion of members were reported as a source of

interpersonal strain.

Turning to expectations regarding the relationships

between network characteristics and maternal psychologi-

cal adjustment (depressed mood and subjective well-

being), two competing sets of hypotheses were assessed:

(1) that network characteristics (structure, composition,

availability, and function) would impact maternal psycho-

logical adjustment directly; and (b) that network charac-

teristics would impact maternal adjustment indirectly via

their effects on perceived social support. As noted above,

past studies utilizing non-ASD samples suggest that net-

work characteristics may affect mental health outcomes in

both a direct and indirect fashion.

Methods

Participants

Data for the present study were drawn from an ongoing

longitudinal study of children with ASD and their families

(Benson et al. 2008; Benson and Karlof 2008; 2009;

Benson 2010). The full sample of 142 parents was recruited

into the study from a variety of public and private schools,

multi-system special needs programs, and autism service

organizations located in Massachusetts. The current study

utilizes data collected in 2006 from a subsample of 106

mothers whose children had been identified with ASD

based on the child’s medical records and an independent

assessment by study staff using the Autism Diagnostic

Interview-Revised (ADI-R; Lord et al. 1994).

In terms of parent and family characteristics, the mean

age of mothers participating in the study at Year 5 was

42.1 years (SD = 5.2). Most (80 %) were married at the

time of the study and 40 % were employed, at least on a

part-time basis, outside the home. The educational level of

mothers in the sample was generally high, with two-thirds

having obtained an undergraduate or post-graduate college

degree. Total annual family income was also high, aver-

aging between $80,000 and $89,000 a year, but varying

substantially within the sample from under $30,000 (14 %)

to over $149,000 a year (14 %). Finally, in terms of race/

ethnicity, 85 % of participating mothers identified them-

selves as Caucasian.

In regard to the characteristics of the children with ASD,

most were male (86 %), with a mean age of 8.6 years

(SD = 1.5) at Year 5. Approximately 33 % of the child

sample was diagnosed with autism, 29 % with PDD-NOS,

14 % with Asperger syndrome, and 24 % with an

unspecified ASD. The primary mode of communication of

18 % of the children in the sample was through nonverbal

means (signing, picture icons, etc.). In terms of school
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programs, 70 % attended public schools, while the

remainder attended either a private or a multi-district col-

laborative special needs program. Three-fourths of the

children attended an inclusive classroom for all or most of

the school day, while one-fourth attended a self-contained

special needs classroom.

Procedures

Data were gathered from participating mothers using

questionnaires and in-home interviews. Study question-

naires included items on child and family characteristics,

parent coping, social support, and other topics, while in the

interviews, mothers were asked to talk about a variety of

issues, including whom they utilized for various form of

assistance, both in general and specifically in terms of

caring for their child with ASD.

Specific information on mothers’ support networks was

assessed using a modified version of the hierarchical

mapping procedure developed by Antonucci (1986).

Employing a diagram of three concentric circles with the

word ‘‘you’’ at the center, mothers were asked to identify

the ‘‘important people in your life right now whom you

count on for support and assistance.’’ Following the enu-

meration of all network members (the respondent’s ‘‘total’’

support network), participating mothers were asked to

identify the 10 ‘‘most important’’ people in their network

(their ‘‘core’’ support network), placing each in the inner,

middle, or outer circle of the diagram to indicate their

overall importance and closeness to the respondent.

Mothers were then asked a series of close-ended questions

concerning the characteristics of core network members,

including their age, gender, relationship to the respondent,

frequency of contact, geographic proximity, and whether

they were the parent of a child diagnosed with ASD.

Mothers were also asked to identify network members who

provided them with eight different types of support (coded

1 = yes; 0 = no): having someone to confide in; having

someone who will make them feel respected; having

someone to reassure them; having someone to talk to when

upset, nervous, or depressed; having someone who pro-

vides advice; having someone to care for them when ill,

having someone to care for their child with ASD when they

were ill, and having someone to care for their child with

ASD on an ongoing basis. Mothers were also asked to

identify members of their network who were a source of

interpersonal strain (by being critical, creating tensions or

arguments, or making excessive demands on them). While

somewhat tedious to implement, this mapping procedure

generates detailed support network data and, for that rea-

son, has been used in a variety of studies of networks,

social support, and physical and mental health (e.g.,

Antonucci and Akiyama 1987; Ashida and Heaney 2008;

Levitt et al. 1993; Peek and Lin 1999; Smith et al. 2011).

Measures

Network Characteristics

Employing the mapping technique described above, 10

maternal support network characteristics were assessed.

These included two measures of network structure: (1) net-

work size (the number of people identified as members of the

mother’s total network) and (2) network density (the per-

centage of total network members in the mother’s inner

circle). Three measures of network composition were also

included: (3) proportion of kin; (4) proportion of females;

and (5) number of parents of children with ASD in the

maternal core network (excluding the respondent’s spouse).

Two measures of network availability were also assessed: (6)

geographic proximity (the mean distance of core network

members to the mother assessed on 5-point scale ranging

from 1 = less than a five-minute drive away to 5 = more

than one day’s drive away); and (7) frequency of contact (the

mean frequency of contact between core network members

and the respondent assessed on a 5-point scale ranging from

1 = several times daily to 5 = once monthly or less.).

Finally, based on the results of an exploratory factor analysis

(results available from the author), three indices assessing

functional aspects of the maternal network support were

calculated and included in the analyses. The first two mea-

sures, proportion providing emotional support and propor-

tion providing instrumental support, were obtained by

calculating the mean percentage of core network members

providing emotional support (i.e., confides in, provides

reassurance, provides advice, respects, and talks to when

upset) or instrumental support to the mother (i.e., provides

care for mother if ill, provides childcare if mother is ill, and

provides ongoing childcare). A third index, proportion

engendering interpersonal strain, was obtained by calcu-

lating the mean percentage of network members engaged

stressful interactions with the mother (i.e., being critical,

making excessive demands, or creating tensions or argu-

ments). Based on these calculations, the proportion of core

network members providing emotional support was 0.60

(SD = 0.20), 0.42 for instrumental support (SD = 0.18),

and 0.12 for interpersonal strain (SD = 0.10). Cronbach’s

alphas for the three network function indices were 0.88, 0.90,

and 0.92 for emotional support, instrumental support, and

interpersonal strain, respectively.

Perceived Social Support

Mothers’ perception of social support was assessed using

the Multidimensional Scale of Perceived Social Support
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(MSPSS; Zimet et al. 1988). Using a 7-point scale

(1 = very strongly disagree to 7 = very strongly agree),

the index includes 12 items asking about social support

available from family members, friends, and a significant

other (e.g., ‘‘I can talk about problems with my family,’’

‘‘My friends really try to help me, ‘‘‘‘I have someone I can

count on’’). Possible scores on the MSPSS range from 12 to

84, with higher scores indicating greater perceived social

support (mean = 61.2; SD = 13.8). Reliability for the

MSPSS in the current sample was 0.89.

Depressed Mood

Mothers’ level of depressed mood was measured using a

seven-item short form of the Center for Epidemiologic

Studies-Depression Scale (CES-D; Radoff 1977; Ross and

Mirowsky 1984). Using the CES-D short form, respondents

were asked on how many days (0–7) during the past week

they had experienced seven common depressive symptoms

(e.g., ‘‘felt lonely,’’ ‘‘felt sad’’, ‘‘felt that everything was an

effort’’). Responses on the items were then added to pro-

duce an index score ranging from of 0–49 (mean = 15.1;

SD = 12.2). The short form correlates 0.92 with the full

20-item CES = D (Ross and Mirowsky 1984) and has been

used extensively in prior research (e.g., Longmore and

Demaris 1997; Mirowsky and Ross 1992; Pillemer et al.

2010). As is common with count variables, the distribution

of responses on the CES-D short form were positively

skewed and so were square-root transformed in order to

correct for non-normality. Cronbach’s alpha for the CES-D

was 0.84.

Subjective Well-Being

Defined as ‘‘a general sense of enjoying life, feeling happy

(and) hopeful about the future’’ (Mirowsky and Ross 2003:

26), maternal subjective well-being was assessed using a

three-item index developed by Ross (1996). Using this

measure, respondents were asked on how many days (0–7)

during the past week they had (a) enjoyed life? (b) felt

happy? (c) felt hopeful about the future? Responses were

summed to create an index of 0–21(mean = 12.4;

SD = 6.7). In the present study, Cronbach’s alpha for the

well-being measure was 0.91.

Parent, Child, and Family Characteristics

In addition to the measures noted above, several other

parent, family, and child characteristics were included for

use as potential covariates in the multivariate analyses

reported below, including maternal marital status (coded

1 = currently married; 0 = other), maternal race (coded

1 = Caucasian; 0 = other), maternal education (coded on

a 7- point scale, 1 = high school graduate or less’’ to

7 = doctoral degree), child autism symptom severity, and

presence of additional children with ASD in the household

(coded 1 = yes; 0 = no). Child symptom severity was

assessed using the parent-report version of the Social

Responsiveness Scale (SRS; Constantino et al. 2003), a

65-item index that ascertains quantitative data on the fre-

quency of a wide array of autistic symptoms and traits

(coded on a 4-point scale: 1 = not true to 4 = almost

always true). Because nearly one-fifth of children with

ASD in the present study were nonverbal, 12 SRS items

assuming verbal language use by the child were excluded

from the measure, resulting in a 53-item autism symptom

severity scale (mean = 148.1; SD = 22.9). Cronbach’s

alpha for the modified SRS was 0.93.

Data Analysis Plan

In the first stage of the analysis, descriptive statistics

(means and percentages) were used to describe the char-

acteristics of mothers’ support networks. This was fol-

lowed by an examination of the bivariate relationships

between network characteristics and our three outcomes of

interest, perceived social support, depressed mood, and

subjective well-being. In addition, correlations between

outcomes and parent, child, and family characteristics were

examined in order to determine whether any of these latter

variables needed to be included as covariates in our mul-

tivariate analyses.

In the third stage of our analysis, structural equation

modeling (SEM) was used to estimate the direct and

indirect pathways between network characteristics, per-

ceived social support, and psychological adjustment

(depressed mood and subjective well-being). All models

were estimated employing the maximum likelihood

method in the Amos 19.0 program (Arbukle 2010). Fol-

lowing the recommendations of Hu and Bentler (1999),

multiple indices are reported to assess model fit, with a

good fit to the data being indicated by a statistically non-

significant chi-square statistic (p [ .05), a v2/df ratio of

close to 1, a comparative fit index (CFI) greater than 0.95,

and a root mean square error of approximation (RMSEA) of

\0.06. Following the estimation of full and trimmed

models, utilizing a SPSS macro developed by Preacher and

Hayes (2008), bias-corrected and accelerated bootstrapping

procedures were used to test for the presence of significant

indirect effects, with confidence intervals being set at 0.95

with 2,000 resamples. Prior to all multivariate analyses,

study data were checked diagnostically for violations of

standard SEM assumptions, with no serious violations

being detected.
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Results

Descriptive Analyses

Turning first to our descriptive findings, mothers named

1,640 individuals as members of their ‘‘total’’ support

network (mean = 15.5; SD = 6.2), with 1,017 (62 %) of

these individuals named as members of mothers’ ‘‘core’’

network (mean = 9.6; SD = 3.9). Not surprisingly, core

networks included a substantially higher percentage iden-

tified as close network members, with 50 % of those in

core networks being placed in the mother’s inner circle,

compared to 36 % of those in mothers’ total networks.

Additional information on the characteristics of mothers’

core support networks is presented in Table 1. In terms of

sociodemographic characteristics, most network members

were identified as female (61 %), immediate or extended

family members (52 %) or friends (29 %), with a mean age

of 47 years (SD = 13.5). In addition, most network

members were college graduates (64 %). In regard to

network availability, most network members were reported

as living within a 30 min drive of the respondent’s home

(65 %), while nearly half (47 %) were in contact with the

mother several times a week or more. Finally, 8 % of

maternal networks were reported as including at least one

non-spouse parent of a child diagnosed with ASD.

Table 2 presents data on the mean number of core net-

work members reported as engaging in specific supportive

or strain-inducing interactions with the mother, broken

down by circle placement. As indicated, a substantially

higher mean number of network members were reported as

providing emotional support (mean = 5.8, SD = 2.6) and

instrumental support (mean = 4.3, SD = 2.3) to mothers

than were reported as fostering interpersonal strain

(mean = 1.1, SD = 1.1). Inner circle network members

were also named by mothers as the most frequent source of

instrumental and emotional support, as well as interper-

sonal strain.

Bivariate Relationships

Turning next to an examination of the bivariate relation-

ships between network characteristics and maternal out-

comes, as shown in Table 3, one measure of network

structure, network size, was found to be significantly

related to perceived social support and maternal well-

being, but not to depressed mood, while network density

(i.e., proportion of network members in the mother’s inner

circle) was unrelated to any maternal outcome. In terms of

our measures of network function, proportion providing

instrumental support, emotional support, and engendering

interpersonal strain, were each found to be significantly

associated with perceived social support, depressed mood,

and subjective well-being in the expected direction. Con-

trary to expectations, however, none of our measures of

network composition (proportion female, proportion kin,

number of parents of children with ASD) or availability

(proximity, frequency of contact) were significantly cor-

related with any maternal outcome.

Additional correlational analyses were also conducted to

assess the relationship between maternal outcomes and

parent, child, and family characteristics (maternal educa-

tion, marital status, race, child gender, child symptom

severity, and presence of additional children with ASD in

the household). Only two variables were found to be sig-

nificantly correlated with any outcome, with maternal

education being positively related to perceived social

support (r = 0.23, p = .016), while child symptom severity

was negatively associated with maternal well-being (r =

-0.25, p = .011). Based on these results, maternal edu-

cation was included as a covariate in the model predicting

maternal depression, while maternal education and child

symptom severity were included as covariates in the model

predicting well-being. Table 4 presents the zero-order

correlations for all variables included in the multivariate

analyses.

Multivariate Analyses

Utilizing predictor variables found to be significant in our

bivariate analyses, SEM was then used to estimate the direct

and indirect paths between network characteristics, per-

ceived social support, and maternal mental health outcomes,

As shown in Fig. 1, two hypothetical models were estimated,

one predicting maternal depressed mood, the other predict-

ing maternal well-being. Initial estimation of the full

hypothesized models indicated that both were a good fit to

the data [hypothetical depression model: v2 (6,

n = 106) = 6.03, p = .42; v2/df = 1, CFI = 1, RMSEA =

.01 (90 % CI: 0–.13); hypothetical well-being model: v2 (11,

n = 106) = 8.37, p = .68; v2/df = .76, CFI = 1,

RMSEA = 0 (90 % CI: 0–.81)]. Next, nonsignificant paths

(p \ .10) were dropped from the models and each was re-

estimated. The resulting trimmed models also indicated a

good fit to the data [trimmed depression model: v2 (10,

n = 106) = 8.87, p = .54; v2/df = .89, CFI = 1,

RMSEA = 0 (90 % CI: 0–.1); trimmed well-being model:

X2 (16, n = 106) = 12.9, p = .80; v2/df = .81, CFI = 1,

RMSEA = 0 (90 % CI: 0–.07)]. For both models, the dif-

ference in fit between the hypothesized and trimmed model

was not significant [trimmed depression model:

Dv2(3) = 2.84, p = .58; trimmed well-being model:

Dv2(5) = 4.51, p = .48], indicating that, in each case, the

more parsimonious trimmed model was not a worse fit than

the hypothesized model. Figure 2 presents the final trimmed
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models used to predict maternal depressed mood and well-

being, along with their path coefficients.

As shown in Fig. 2 (Model A), several significant direct

and indirect pathways were found in the first trimmed model

between network characteristics, perceived social support,

and maternal depressed mood. In terms of direct effects, as

expected, network size and proportion providing emotional

support were each found to exert a significant positive effect

on perceived social support, while proportion engendering

interpersonal strain exerted a significant negative effect on

this outcome, Also, as expected, perceived social support

was found to be directly and negatively linked to maternal

depressed mood, while interpersonal strain was negatively

linked to depression. In addition, several significant indirect

effects of network characteristics on depressed mood were

found, with bootstrapped confidence intervals indicating that

network size (point estimate = -0.015; 95 % CI: -0.037,

-004), emotional support (point estimate = -0.644; 95 %

CI: -1.614, -0.170), and interpersonal strain (point esti-

mate = 0.810; 95 % CI: 0.053, 2.353), each exerted a sig-

nificant indirect effect on depressed mood via its impact on

perceived social support. In addition, maternal education

was indirectly linked to depression via its effect on perceived

social support (point estimate = -0.052; 95 % CI: -176,

-0.004).

Turning to the second trimmed model in Fig. 2 (Model

B), several significant pathways between network charac-

teristics and maternal well-being were also found. Dupli-

cating findings from the previous model, network size,

emotional support, and interpersonal strain were each

found to exert a significant direct effect on perceived social

support. In addition, while no network factors were directly

linked to well-being in this model, a direct positive path

between perceived social support and well-being was found

as well as a direct negative path between child symptom

severity and well-being. As in the prior depression model,

Table 1 Characteristics of maternal core networks by circle placement

Inner circle

(n = 509)

Middle circle

(n = 366)

Outer circle

(n = 142)

Total

(N = 1017)

Relationship

Immediate family 54.2 18.0 14.8 35.7

Extended family 16.3 19.1 11.3 16.6

Friend 19.8 42.9 29.6 29.5

Professional 7.5 16.1 26.1 13.3

Other 2.2 4.1 18.3 5.1

Gender

Male 46.9 29.0 36.6 39.0

Female 53.0 71.0 63.4 61.0

Mean age (SD) 49.6 (13.4) 44.9 (13.9) 47.2 (11.8) 47.1 (13.5)

Education

Less than high school 5.3 4.8 2.3 4.7

High school graduate 20.2 16.0 18.8 18.5

Some college 14.3 12.0 11.3 13.1

College graduate 60.2 67.3 67.7 63.7

Geographic proximity

5 min. drive or less 38.5 29.3 21.1 32.7

6–30 min. drive 25.9 36.6 43.0 32.2

31–60 min. drive 12.6 19.3 23.2 16.5

Greater than 1 h drive 23.0 14.8 12.7 18.5

Frequency of contact

Daily 38.9 13.4 7.0 25.3

Several times weekly 24.2 22.7 12.0 21.9

Weekly 14.1 23.8 21.1 18.6

Several times monthly 15.9 19.9 14.8 17.2

Monthly or less 6.9 20.2 45.1 17.0

Network includes parents of children with ASDa 4.3 13.1 11.3 8.5

Percentages may not total 100 % due to rounding error
a Excluding spouse of respondent
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several significant indirect effects linking network charac-

teristics to maternal well-being were uncovered, with

bootstrapped confidence intervals indicating that perceived

social support mediated the effects of network size (point

estimate = 0.078; 95 % CI: 0.013, 0.164), emotional sup-

port (point estimate = 3.060; 95 % CI: 0.735, 6.027), and

interpersonal strain (point estimate = -0.643; 95 % CI:

-1.410, -0.095) on maternal well-being. Finally, as in the

model predicting depression, maternal education was found

to exert a significant indirect effect on well-being via its

impact on perceived support (point estimate = 0.300; 95 %

CI: 0.023, 0.752).

Table 2 Mean number of core network members named as sources of support and interpersonal strain by circle placement

Type of support/strain Inner circle Middle circle Outer circle Total

Emotional support

Able to confide in 3.9 (2.1) 2.0 (1.8)a 0.5 (1.0)b,c 6.4 (2.5)

Provides reassurance 3.5 (2.3) 1.8 (1.7)a 0.5 (1.0)b,c 5.8 (2.9)

Provides advice 3.1 (2.1) 1.6 (1.6)a 0.5 (0.9)b,c 5.1 (2.7)

Respects 4.2 (2.7) 2.6 (2.0)a 0.8 (1.3)b,c 7.6 (2.8)

Can talk to when upset 2.8 (2.0) 1.0 (1.2)a 0.3 (0.9)b,c 4.2 (2.4)

Emotional support index 3.5 (2.2) 1.8 (1.7)a 0.5 (1.0)b,c 5.8 (2.6)

Instrumental support

Cares for parent if ill 3.5 (2.3) 1.2 (1.5)a 0.2 (0.7)b,c 5.0 (2.6)

Provides childcare if parent is ill 3.3 (2.0) 1.2 (1.4)a 0.3 (0.7)b,c 5.2 (2.7)

Provides ongoing child care 2.0 (1.5) 0.5 (0.1.0)a \0.1 (0.3)b,c 2.6 (1.7)

Instrumental support index 2.9 (2.0) 1.0 (1.3)a 0.2 (0.5)b,c 4.3 (2.3)

Interpersonal strain

Is critical 0.8 (1.0) 0.3 (0.7)a 0.2 (0.5)b 1.3 (1.4)

Makes excessive demands 0.4 (0.7) 0.2 (0.6)a \0.1 (0.1)b,c 0.7 (0.9)

Creates tensions or arguments 0.8 (1.0) 0.4 (0.7)a \0.1 (0.3)b,c 1.3 (1.2)

Interpersonal strain index 0.6 (0.9) 0.3 (0.7)a \0.1 (0.2)b,c 1.1 (1.1)

Index means are weighted by the number of index items. All mean differences by group are significant at p \ .05 level or less (one-way

ANOVA)
a Mean difference between inner and middle circle significant, p \ .05 or less (Tukey’s HSD test)
b Mean difference between inner and outer circle significant, p \ .05 or less (Tukey’s HSD test)
c Mean difference between middle and outer circle significant, p \ .05 or less (Tukey’s HSD test)

Table 3 Zero-order correlations of core network characteristics with maternal outcomes

Perceived social support Depressed mooda Subjective well-being

Network structure

Network size 0.380*** -0.139 0.210*

Proportion in inner circle 0.128 -0.034 0.081

Network composition

Proportion female -0.034 0.019 -0.075

Proportion kin 0.084 -0.146 0.088

Number of parents of children with ASD in networkb 0.054 0.163 -0.102

Network availability

Geographic proximity 0.054 -0.101 0.026

Frequency of contact 0.135 0.040 0.156

Proportion of network providing emotional support 0.437*** -0.187* 0.258**

Proportion of network providing instrumental support 0.265** -0.193* 0.266**

Proportion of network engendering interpersonal strain -0.330*** 0.314*** -0.243*

* p \ .05, ** p \ .01, *** p \ .001
a Depressed mood measure is square-root transformed to correct for non-normality
b Excluding spouse of respondent
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Discussion

Despite a large literature detailing the effects of social

support on mental health, to date, very little research has

examined the support networks of parents of children with

ASD. The aim of the present study was to add to our

knowledge in this area by systematically describing the

characteristics of the support networks of a sample of

mothers of children with ASD and assessing the relation-

ship of those characteristics to perceived maternal social

support and two related, but distinct, dimensions of

maternal psychological adjustment, depressed mood and

subjective well-being.

In regard to descriptive study findings, the 106 mothers

in our sample identified 1,640 individuals in their ‘‘total’’

support networks, an average of approximately 15 mem-

bers per network. Although we could find no other research

reporting on the network size of mothers of children with

ASD, this figure is larger than those found in studies of

mothers of children with non-ASD disabilities (Kazak

1987; Kazak and Marvin 1984; Kazak and Wilcox 1984;

Trute and Hauch 1988), while being generally comparable

in size to those found in studies of mothers of nondisabled

children (Levitt et al. 1986; Jennings et al. 1991; Lindblad-

Goldberg and Dukes 1985). Thus, on the basis of size

alone, it appears that the mothers of children with ASD in

this study had fairly robust support networks.

In terms of the proportion of network members involved

in supportive and stressful interactions with the mothers in

our study, significant differences by closeness (circle

Table 4 Zero-order correlations between variables included in multivariate analyses

Variable 1 2 3 4 5 6 7 8 9

1. Maternal education –

2. Child symptom severity -.01 –

3. Network size .14 -.03 –

4. Proportion instrumental support .09 -.14 .30*** –

5. Proportion emotional support .15 -.12 .30*** .29** –

6. Proportion interpersonal strain -.07 .25** -.21* -.09 -.27** _

7. Perceived social support .23* -.10 .38*** .26** .44*** -.33*** _

8. Maternal depressed mood -.17 .19* -.14 -.19* -.19* .31*** -.36*** _

9. Maternal well-being .19* -.25** .21* .27** .26** -.24* .42*** -.55*** _

Depressed mood scores were square-root transformed to correct for non-normality

* p \ .05, ** p \ .01, *** p \ .001

Fig. 1 Hypothetical models depicting direct and indirect relationships between network characteristics, perceived social support, and maternal

psychological adjustment outcomes. Model A predicts maternal depressed mood. Model B predicts maternal subjective well-being
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placement) were noted, with more inner circle members, on

average, providing instrumental and emotional support

compared to network members placed in mothers’ middle

and outer circles. Inner circle network members were also

reported to be the most frequent source of interpersonal

strain, although substantially fewer close network members

were named as sources of interpersonal strain than of

instrumental and emotional support. These findings are

noteworthy given prior research suggesting that the benefits

and costs of social ties may be greatest when network

members are perceived as particularly close or important to

the respondent (Antonucci 2001; McLaughlin et al. 2002;

Thoits 1995).

Aside from describing mothers’ support networks, a

major goal of this study was to examine the relationship

between maternal network characteristics, perceived social

support, and psychological adjustment. Based on our

review of the literature, we expected that perceived support

and adjustment (depressed mood and subjective well-

being) would be significantly related to measures of net-

work structure, composition, availability, and function. We

also expected that at least some of the effects of network

characteristics on adjustment would be mediated by per-

ceived social support.

In terms of study findings regarding the impact of net-

work characteristics on perceived social support, evidence

was mixed. Consistent with our hypotheses and prior

research with non-ASD samples (Lin and Peek 1999;

Turner and Brown 2010), increased network size and net-

work emotional support were found to be directly linked to

increased perceived support, while increased network

interpersonal strain was found to exert a direct negative

effect on this outcome. At the same time, it is noteworthy

that our network density measure (proportion of inner circle

network members) as well as all of our measures of network

composition (proportion female, proportion kin, number of

parents of children with ASD) and availability (proximity,

frequency of contact) were found not to be significantly

correlated to perceived support in our bivariate analyses.

Furthermore, an additional measure of network function

(proportion providing instrumental support) was found not

to be significantly related to perceived support in our mul-

tivariate analyses. Because this pattern of nonsignificant

findings is generally inconsistent with the results flowing

from prior network studies using non-ASD samples (e.g.,

Antonucci and Akiyama 1987; Suitor and Pillemer 2002;

Wellman and Frank 2001), additional research is clearly

needed to validate our results and to further explicate the

relationship between network characteristics and social

support in the families of children with ASD.

Turning to findings regarding network effects on

maternal adjustment (depressed mood and well-being), our

results indicate greater support for the view that networks

affect mental health indirectly (Berkman et al. 2000; Thoits

2011) than for the view that they impact adjustment

directly (Pescosolido and Georgianna 1989). In our SEM

Model A 

.52(.24) **

                 20.37 (.30)*** 

-25.92 (-.18)* 

3 .54 (.22)* 

Model B 

                  20.37 (.30)*** 

-25.92 (-.18)* 

   1.69 (.14)
+

  -.06 (-.21)** 

.17 (.35)*** 

 .21 

-.26 

  .29 

-.20 

Fig. 2 SEM results assessing direct and indirect relationships

between network characteristics, perceived social support, and

maternal psychological adjustment outcomes. Model A predicts

maternal depressed mood. Model B predicts maternal subjective

well-being. Numbers represent unstandardized path coefficients

(standardized path coefficients in parentheses). 1p \ .10, *p \ .05,

**p \ .01, ***p \ .001
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analyses, only one significant direct network effect on

maternal adjustment was observed, with interpersonal

network strain exerting a significant negative effect on

depressed mood. On the other hand, several features of

network structure (size) and function (proportion providing

emotional support and interpersonal strain) exerted signif-

icant indirect effects on maternal depressed mood and well-

being via their direct effects on perceived social support.

Thus, consistent with research emphasizing the interplay of

objective and subjective aspects of network support

(Berkman et al. 2000), study findings suggest that network

ties and the emotional support they provide increase

mothers’ perception of support which, in turn, reduces

depressed mood and increases well-being. At the same

time, consistent with research on the potentially negative

effects of social relationships (Rook et al. 2003), study

results also indicate that stressful interactions with network

members can damage one’s sense of being supported,

leading to increased depression and decreased subjective

well-being.

When considering study findings, it is important to note

study limitations as well. The size of the sample, while

larger than that used in many family studies, is still rela-

tively small, thus limiting our ability to detect potentially

meaningful relationships among study variables. In addi-

tion, our measurement of network characteristics was not

always optimal. For example, our measures of network

support were limited to assessments of emotional and

instrumental support only, leaving out other potentially

important elements of social support, including informa-

tional support and companionship (Lakey and Cohen

2000). Our measure of perceived social support also did not

take into account professional sources of social support

such as those provided by therapists, teachers, and physi-

cians. In addition our measure of network density was less

than ideal, given that it assessed only the strength of

mothers’ network ties, not the ties between other network

members.

It is also important to note that the mothers in our sample

were largely Caucasian, well-educated, and economically

well off; this limiting the generalizability of study findings to

non-white and lower SES populations, as well as to fathers

and other caregivers. The exclusion of fathers from the study

sample is a particularly important limitation. Research

indicates that the social networks of men and women differ

significantly from one another and often have differing

effects on social support and mental health (Ajrouch et al.

2005; Haines et al. 2008; Fuhrer et al. 1999). Because the

present study included only mothers, we were unable to

assess these potentially important gender differences.

Furthermore, it is useful to recall that our analysis pri-

marily made use of a subsample of ‘‘core’’ network

members rather than the full sample of ‘‘total’’ network

members identified by respondents. While restricting core

network membership to the 10 ‘‘most important’’ members

was necessary in order to limit interview length and

respondent fatigue (and is common practice in network

surveys; see Brissette et al. 2000), it unavoidably intro-

duced bias into the selection of network members, poten-

tially leading to an overrepresentation of ‘‘close’’ network

members (particularly family and friends) and an under-

representation of ‘‘peripheral’’ network members such as

coworkers, neighbors, and treatment professionals.

Finally, our use of cross-sectional data constitutes

another important study limitation. Researchers have

clearly demonstrated the need for longitudinal data to

establish causal connections between characteristics of the

social environment and mental health outcomes. The need

for longitudinal data may be particularly critical in studies

such as our own where depressive symptoms can affect

both respondents’ social networks and their perception of

available social support.

Despite these limitations, the present study enhances our

understanding of the crucial role played by social networks

in promoting positive psychological adjustment in the

parents of children with ASD. As has prior research, we

found perceived social support to be significantly related to

decreased depression and increased maternal well-being.

We also found perceived support to be directly linked to

features of the mothers’ support networks, including net-

work size and the extent to which network members

engaged in supportive and stressful exchanges with the

mother. These latter findings suggest that further research

is needed aimed at increasing our understanding the social

processes through which social network support is gener-

ated, maintained, and at times, hindered or disrupted. In

particular, research is needed which closely examines the

types, magnitude, and sources of negative social interac-

tions experienced by mothers and fathers of children with

ASD and their impact on parental mental health. As have

other studies, findings from the present study indicate that

problematic interactions, even with a very small proportion

of network members, can exert substantial negative effects

on individual support and adjustment.

Finally, taken together, study findings point to the

potential utility of interventions aimed at enhancing par-

ents’ support networks. Unfortunately, while a wide variety

of parent and family support interventions are employed

within the autism field (Hastings and Beck 2004; Marcus

et al. 2005; Mandell and Salzer 2007), very little is known

about how these various interventions affect participants’

social networks, their real and perceived levels of social

support, and their overall psychological health. Existing

research with non-ASD populations, however, suggests

that, in order to be effective, support interventions must be

closely aligned with participants’ needs and resources,
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including the strengths and weaknesses of preexisting

social networks (Helgeson and Gottlieb 2000). Thus it may

be useful to include network assessments as part of the

intervention planning process (Heaney and Israel 2008). In

addition, since not all network ties are beneficial, it is

important for evaluators to take into account both the

positive and potentially negative consequences of network

change when assessing program effectiveness and impact.
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