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Health in the Context of Caregiving Stress

Special Issue Guest Editor’s Note: In this
article the authors examine the impact of infor-
mal and formal social supports on the health
of parents of children with an autism spec-
trum disorder by examining self-reported and
objective health markers, including C-reactive
protein as a marker of systemic inflammation.
Parents receiving higher levels of support were
found to have better health. Related to these
findings, two paired articles examine practice
and policy implications of support programs
for care providers. In the first paired arti-
cle, “Managing Stress Levels of Parents of
Children with Developmental Disabilities: A
Meta-Analytic Review of Interventions” (this
issue, pp. 207–224), Lindo and colleagues
review research establishing the importance of
programs focused on reducing stress experi-
enced by parents of children diagnosed with an
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autism spectrum disorder. Bailey and Gordon,
in their article, “Family Caregiving Amidst
Age-Associated Cognitive Changes: Implica-
tions for Practice and Future Generations” (this
issue, pp. 225–238), examine the challenges and
importance of supporting family caregivers of
adults with cognitive decline, focusing on the
essential nature of this support for the caregiver.

Abstract

Caregiving stress increases risk for poor health.
The overproduction of inflammatory markers is
a core process contributing to this effect. In
this study the authors investigated whether for-
mal and informal social support act as pro-
tective factors against stress-induced immune
dysregulation. Fifty-six parents of children with
an autism spectrum disorder completed ques-
tionnaires on formal support services, infor-
mal social support, self-rated health, and daily
somatic symptoms, and they provided a blood
sample for analysis of C-reactive protein (CRP),
a biomarker of inflammation. The results indi-
cated that greater informal social support was
associated with lower CRP and that a higher
number of formal support services received by
the family was related to better self-rated health,
fewer daily somatic symptoms, and lower CRP.
Moreover, the impact of support services on the
parents’ CRP levels increased with child age.
These findings highlight the role of formal and
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informal support in protecting the health of indi-
viduals facing caregiving stress across the life
course.

Parents of children with an autism spectrum
disorder (ASD) face exceptional parenting
challenges. The core symptoms of ASD include
deficits in communication and reciprocal inter-
actions and the presence of restricted and
repetitive behaviors and interests. Many chil-
dren with ASD also show deficits in adaptive
behavior, elevated behavioral problems, as
well as physical health problems (Lord, 2010;
Weijerman & de Winter, 2010). Not surpris-
ingly, parents of children with ASD consistently
report greater perceived stress, higher caregiv-
ing burden, and more depressive symptoms than
parents of typically developing children (Bailey,
Golden, Roberts, & Ford, 2007; Cadman et al.,
2012; Hayes & Watson, 2013; Singer, 2006).

In addition to its impact on emotional
well-being, chronic caregiving stress has also
been associated with poorer physical health.
Indeed, parents of children with ASD report
more pain, more somatic symptoms, more dis-
ruptions from physical health problems, and
lower overall physical health-related quality of
life than parents of typically developing children
(Allik, Larsson, & Smedje, 2006; Gallagher &
Whiteley, 2013; Khanna et al., 2011; Miodrag,
Burke, Tanner-Smith, & Hodapp, 2015). These
findings were recently replicated in a large sam-
ple representative of the Canadian population
wherein parents of children with neurodevel-
opmental and behavioral problems reported
more somatic symptoms and poorer self-rated
health than parents of typically developing
children (Lach et al., 2009). Furthermore, in a
49-year prospective population-based study of
10,317 high school graduates, individuals who
became parents of children with an intellectual
or developmental disability had greater risk
for cardiovascular disorder in their early 50s,
and greater risk for musculoskeletal problems
and limitations in activities of daily living in
their mid-60s, compared to parents of typically
developing children (Seltzer, Floyd, Song,
Greenberg, & Hong, 2011). Although these
data were based on self-report measures, poor
self-rated health has been shown to predict
increased cardiovascular and mortality risk in
longitudinal epidemiological studies (Idler &
Benyamini, 1997). Collectively, these findings

indicate that parents of children with ASD are
at risk for poor health.

How Does Caregiving Stress Get Under
the Skin?

Individuals providing care for a child, spouse, or
parent with neurodevelopmental or neurodegen-
erative disorders face recurring daily challenges.
Chronic exposure to these daily stressors ren-
ders these caregivers more vulnerable to poor
health (Gouin, Glaser, Malarkey, Beversdorf, &
Kiecolt-Glaser, 2012). Contemporary models
highlight chronic caregiving stress as affecting
health through both psychosocial and physio-
logical pathways (Kiecolt-Glaser, McGuire,
Robles, & Glaser, 2002). Chronic stress
promotes health-damaging behavior (smok-
ing, excessive alcohol intake) and reduces
health-enhancing behaviors (refreshing sleep
and regular physical exercise). Stress also elic-
its negative emotional responses that further
influence health behaviors and sensitize phys-
iological changes. Chronic stress also induces
repeated activation of the autonomic, neuroen-
docrine, and immune systems. The allostatic
load model proposes that chronic activation of
these physiological stress systems over many
years promotes pathophysiological processes
that increase disease risk (McEwen, 1998).

Chronic stress experienced by individuals
providing care for a child, spouse, or parent
with neurodevelopmental or neurodegenerative
disorders leads to a range of immune system
dysregulation (Lovell & Wetherell, 2011). In
one study, individuals caregiving for a spouse
with dementia had impaired wound healing com-
pared to noncaregiving controls (Kiecolt-Glaser,
Marucha, Malarkey, Mercado, & Glaser, 1995).
Caregivers also exhibit weakened cellular
immunity compared to non-caregiving con-
trols (Kiecolt-Glaser, Dura, Speicher, Trask, &
Glaser, 1991). Moreover, parents of children
with neurodevelopmental disorder and individ-
uals caregiving for a spouse with dementia had
lower virus-specific antibody production than
parents of typically developing children and
non-caregiving controls (Gallagher, Phillips,
Drayson, & Carroll, 2009; Kiecolt-Glaser,
Glaser, Gravenstein, Malarkey, & Sheridan,
1996; Vedhara et al., 1999). Dementia caregivers
also show impaired immune control over latent
viruses, such as Herpes Simplex Virus Type I or
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Epstein–Barr Virus, compared to their noncar-
egiving counterparts (Glaser & Kiecolt-Glaser,
1997; Kiecolt-Glaser et al., 1991). It is impor-
tant to note that these stress-related immune
changes were large enough to be clinically
relevant (Gouin, Hantsoo, & Kiecolt-Glaser,
2008; Lovell & Wetherell, 2011).

The overproduction of inflammatory medi-
ators is one immune change that has emerged
as a core physiological process increasing risk
for poor health over time (Gouin et al., 2008).
Inflammation is the initial, automatic, and non-
specific reaction of the innate immune system
upon exposure to infection, injury, or abnor-
mal cells. Inflammatory processes are enacted
primarily by proinflammatory cytokines such
as interleukin (IL)-6, which in turn stimulate
the production of C-reactive protein (CRP), a
marker of systemic inflammation. Although
acute inflammatory responses are essential for
the initiation of wound healing and the destruc-
tion and clearance of pathogens and other
antigens (i.e., substances foreign to the host’s
body), the healthy response is for inflammation
to subside once the threat has been cleared
(Marshall, 2011). Indeed, sustained elevations
in inflammation have been reliably associated
with detrimental health outcomes (Ershler &
Keller, 2000). In animal models, pharmaco-
logically induced increases in inflammation
worsened cardiovascular and cancer outcomes
(Aggarwal, Shishodia, Sandur, Pandey, & Sethi,
2006; Libby, 2002). In epidemiological stud-
ies, chronic low-grade elevations in IL-6 and
CRP have been prospectively associated with
greater risk for several age-related diseases,
including cardiovascular disorders, diabetes,
certain cancers, autoimmune diseases, frailty,
dementia, and early mortality (Franceschi &
Campisi, 2014; Maggio, Guralnik, Longo,
& Ferrucci, 2006; Ridker, 2003). Of note
is that elevated inflammation predicts poor
health even among initially healthy individuals
(Ridker, 2003).

Exposure to acute psychological stressors
in the laboratory elicits the production of
inflammatory markers even in the absence
of immune threat (Steptoe, Hamer, & Chida,
2007). Chronic caregiving stress also promotes
elevations in systemic inflammatory markers. In
cross-sectional studies, individuals caregiving
for a child with developmental disabilities, or
a parent or a spouse with dementia or termi-
nal cancer, had higher circulating IL-6 (Gouin,

Glaser, Malarkey, Beversdorf, & Kiecolt-Glaser,
2011; Lutgendorf et al., 1999; von Kanel et al.,
2006) and CRP (Fonareva, Amen, Zajdel,
Ellingson, & Oken, 2011; Gouin et al., 2011;
Lovell, Moss, & Wetherell, 2012; Miller et al.,
2008) compared to matched non-caregiving
controls. Chronic caregiving stress amplified the
production of circulating inflammatory markers
over time (Kiecolt-Glaser et al., 2003; Rohleder,
Marin, Ma, & Miller, 2009; von Kanel et al.,
2011). In a 6-year longitudinal study, individuals
providing care for a spouse with dementia had a
rate of yearly increase in IL-6 that was four times
higher than that of matched non-caregiving con-
trols (Kiecolt-Glaser et al., 2003). Furthermore,
in experimental animal studies chronic stress–
induced IL-6 and CRP production were related
to the severity of atherosclerosis, a marker of
cardiovascular risk (Bernberg, Ulleryd, Johans-
son, & Bergstrom, 2012; Zhang et al., 2010).
This suggests that stress-related elevation in
inflammatory markers is a key physiological
pathway linking chronic caregiving stress to
disease risk (Glaser & Kiecolt-Glaser, 2005).

Social Relationships: A Protective
Factor for the Impact of Stress on Health

House, Landis, and Umberson’s (1988) sem-
inal article, recently replicated and updated
by Holt-Lunstad, Smith, and Layton (2010),
showed that social relationship quantity and
quality predict mortality risk. In a similar vein,
social relationships are one of the most potent
psychosocial factors modulating stress-induced
immune dysregulation (Kiecolt-Glaser, Gouin,
& Hantsoo, 2010). Indeed, individuals with
larger social networks, those perceiving more
social support, and those reporting more pos-
itive interpersonal relationships typically have
lower IL-6 and CRP levels than their coun-
terparts with poorer interpersonal resources
(Ford, Loucks, & Berkman, 2006; Friedman,
2011; Friedman et al., 2005; Hafner et al., 2011;
Loucks, Berkman, Gruenewald, & Seeman,
2006; Sbarra, 2009). High levels of social
support also buffer the impact of stressful life
events on IL-6 and CRP production (Costanzo
et al., 2005; Coussons-Read, Okun, & Nettles,
2007; Lutgendorf, Anderson, Sorosky, Buller, &
Lubaroff, 2000; Mezuk, Diez Roux, & Seeman,
2010).

Bronfenbrenner’s (1977) ecological systems
theory emphasizes that social and family
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relationships are embedded in larger social
structures such as communities, institutions, and
cultures. According to this model, these larger
social structures have important influences on
the development of the individual. Among par-
ents of children with ASD, these larger social
structures influence notably the accessibility
of formal support services for the child and
the family (Pickard & Ingersoll, 2015); these
formal support services affect the experience of
chronic caregiving stress (Rimmerman, 1989).
Although the impact of support services on par-
ents’ mental health is mixed (Boyd, 2002; Karst
& Van Hecke, 2012; Pottie, Cohen, & Ingram,
2009; Tellegen & Sanders, 2014; White & Hast-
ings, 2004), parents have reported experiencing
greater relief from educational services and
respite care as compared to help from friends
and family (Tehee, Honan, & Hevey, 2009).
Formal support services provided by health or
social services professionals might therefore
influence the impact of chronic stress on health,
independently from informal social support
provided by significant others, friends, and
family. To date, little research has examined the
impact of formal support services for families
of children with ASD on parental health.

Parenting a Child with ASD: A Lifelong
Challenge

Likely because of the critical importance of
early diagnosis and intervention, ASDs are often
considered disorders of early childhood. How-
ever, the caregiving burden experienced by the
parents extends throughout the child’s adoles-
cence and adult years, albeit the nature of chal-
lenges change over time (Seltzer, Greenberg,
Floyd, Pettee, & Hong, 2001). Cross-sectional
studies suggest that parents of children with
ASD experienced the highest levels of psycho-
logical distress during their child’s early years
(Singer, 2006). However, in a 10-year longitudi-
nal study of mothers of adolescents and adults
with ASD, depressive symptoms remained ele-
vated throughout the follow-up period (Barker
et al., 2011). Furthermore, mothers cohabiting
with their adolescent or adult child with ASD
reported more daily stressors, negative affect,
health symptoms, and caregiving demands than
matched mothers of typically developing ado-
lescents or adults (Smith et al., 2010; Smith,

Seltzer, & Greenberg, 2011), indicating that par-
ents continue to experience significant caregiv-
ing stress even as their child with ASD gets older.

As the parents themselves become older, they
experience a natural age-related immunosenes-
cence; that is, a decrease in the efficiency of their
immune system (Michaud et al., 2013). Start-
ing around the age of 55 there is also a natu-
ral age-related increase in circulating inflamma-
tory markers (Ershler & Keller, 2000). Chronic
stress can amplify these age-related changes
(Kiecolt-Glaser et al., 2003). This suggests that
the impact of chronic caregiving stress on health
likely becomes more pronounced as the parents
are aging and their immune system responds
less efficiently to challenges (Gouin et al., 2008).
The need for formal and informal support thus
remains high even as the child with ASD is
becoming an adult.

The Present Study

The goal of this study was to examine the impact
of informal social support as well as formal
support services on both subjective and objective
markers of health among parents of children
with ASD. More specifically, we examined the
impact of perceived social support and support
services on the parents’ daily somatic symptoms,
self-rated health, and circulating CRP levels.
We also tested a moderating effect of child’s
age to examine whether formal support services
continue to influence subjective and objective
markers of health as children develop.

Method

Participants

Participants were the biological or legal parents
currently cohabiting with a child with an ASD.
Both parents of the same child were allowed to
take part. Participants were recruited via posters
and meetings at schools and community groups
for parents of children with an ASD. Parents
were invited to contact the research group if they
were interested in participating in the study.

Prospective participants were excluded if
they presented with chronic medical conditions
requiring active treatment (e.g., rheumatoid
arthritis, recent cancer) or were using med-
ications that could directly influence CRP
production (e.g., infliximab). Individuals report-
ing an acute illness (e.g., upper respiratory
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infection) were not excluded per se, but their
participation in the study was postponed until
they were symptom free for at least 2 weeks.
CRP quickly rises during an acute illness and
remains elevated in some chronic illnesses
(Pearson et al., 2003). Furthermore, some med-
ications directly target inflammatory pathways
implicated in CRP production (Pearson et al.,
2003). These exclusion criteria were selected
because including individuals with acute or
chronic illness, or healthy individuals using
anti-inflammatory medication, can mask the
impact of psychosocial factors on CRP produc-
tion (Kiecolt-Glaser & Glaser, 1988). However,
individuals using psychotropic medication were
not excluded from the study. About 15% of
the prospective participants were excluded for
medical reasons.

Procedure

Participants completed self-report question-
naires assessing their sociodemographic char-
acteristics, their child’s characteristics, formal
support services received in the past 12 months,
and perceived informal social support. For six
consecutive days, participants also completed an
online daily diary assessing somatic symptoms
at the end of each day. On the final day of the
daily diary period participants came to the lab-
oratory or a local support group between 2:00
p.m. and 6:00 p.m. to provide a blood sample and
complete the final daily diary. Blood samples
were collected within the same time frame each
day to minimize the impact of diurnal variation
in circulating inflammatory markers (O’Connor
et al., 2009).

In accordance with the protocol developed
by McDade, Burhop, and Dohnal (2004), blood
samples were obtained from all participants
using a finger prick. A single-use lancet created
a puncture on the index finger, and five blood
spot samples were collected using a protein filter
card. The blood spots were allowed to dry at
room temperature for 24 hours and then stored in
a −80∘C freezer until analysis. The dried blood
spots were analyzed in the same batch at the
end of the study by the Proteomics Laboratory
at Rush University Medical Center in Chicago,
IL. Anthropomorphic measurements, including
height and weight, were completed to calcu-
late the participant’s body mass index (BMI)
according to standard procedure (World Health
Organization, 2008). Participants received a

financial compensation of $30 upon completion
of the study. The study protocol was approved
by the local research ethics committee. Data
were collected from January 2012 to June 2013.

Measures

Independent Variables
Informal social support. The Multidimensional
Scale of Perceived Social Support was used as
a 12-item measure of perceived informal social
support (Zimet, Powell, Farley, Werkman, &
Berkoff, 1990). This scale assesses perceived
social support from three sources: (a) a special
person in the respondent’s life, (b) friends, and
(c) family. For each item, the respondent was
asked to rate the extent to which he or she agreed
with a given statement on a 5-point scale (1=
strongly disagree to 5 = strongly agree). Scores
from each subscale were summed, with higher
scores reflecting greater perceived support. The
Cronbach’s alpha for this scale was .93.

Formal support services. The number of sup-
port services received was evaluated using the
services checklist developed by Warfield and
Gulley (2006). The checklist included a list
of 16 services (e.g., physical therapy, respite
care). Respondents indicated whether they had
received a particular service for their family
within the last 12 months. Higher scores thus
reflected that the family received more formal
support services by health or social services pro-
fessionals in the past year.

Dependent Variables

Self-rated health. Global self-rated health was
evaluated using a single-item measure (Sargent-
Cox, Anstey, & Luszcz, 2010): “How would
you rate your overall health at the present time?”
Response choices were “bad,” “fair,” “good,”
or “excellent.” This single-item measure of
self-rated health prospectively predicted car-
diovascular events and all-cause mortality risk
in epidemiological studies (Idler & Benyamini,
1997). Higher scores were associated with better
self-rated health.

Daily somatic symptoms. Participants reported
on the occurrence of 15 somatic symptoms
selected from the Pennebaker Inventory of
Liguid Languidness (Pennebaker, 1982). Partic-
ipants indicated whether they had experienced
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any of the following symptoms during the day:
headache, backache, dizziness, nausea/upset
stomach, heart pounding, constipation/diarrhea,
muscle soreness, hot or cold flashes, shortness
of breath, tightness in chest, low energy, poor
appetite, congestion, sore throat, and runny
nose. This measure had an adequate internal
consistency (Cronbach’s 𝛼 = .72) and predicted
health center visits and work absences (Spruijt-
Metz, 1999). A total somatic symptoms score
was computed for each day, and an average
somatic symptom score was computed across
days. A higher score indicated more daily
somatic symptoms.

CRP. Dried blood spot CRP was measured
using a high-sensitivity enzyme-linked immuno-
sorbent assay kit following the manufactured
recommended protocol (McDade et al., 2004;
McDade, Williams, & Snodgrass, 2007). CRP
levels using the dried blood spot methods cor-
related highly with plasma CRP levels (e.g.,
r = .95; McDade et al., 2004). The average
intra-assay coefficient of variation was less than
5%, and the interassay coefficient of variation
was less than 7.5%.

Control Variables

Self-reported chronic medical conditions. Al-
though individuals with major chronic medical
conditions influencing circulating inflammation
were excluded, the physical health section of
the OARS Multidimensional Functional Assess-
ment Questionnaire evaluated the presence of
other medical conditions (e.g., hypertension; Fil-
lenbaum & Smyer, 1981). This was used as a
control variable to further ensure that the associ-
ations between formal and informal support and
the health variables were due to these psychoso-
cial factors rather than preexisting health prob-
lems.

Statistical Analyses

We used Pearson correlations to evaluate the
interrelationships among the study variables.
Two hierarchical linear regression models were
tested for each health outcome (i.e., self-rated
health, daily somatic symptoms, and circulating
CRP). The first model tested whether formal
support services and informal social support
were significantly and independently related to
the hypothesized health outcome after adjusting

for theoretically relevant covariates, including
child’s age, participant’s age, sex, BMI, and
self-reported medical conditions, as well as
household income. The second model tested a
moderation effect by computing an interaction
between formal support services and child’s
age, as proposed by Baron and Kenny (1986).
Data analyses were conducted with SPSS
Version 22.0.

Results

Sixty-five parents participated in the study, but
only 60 participants provided blood samples for
CRP analysis. Two of these participants did not
complete measures of formal support services
use and informal social support. Two partici-
pants had CRP levels above 10mg/L, indicat-
ing that they were likely experiencing an acute
infection at the time of the study (Ridker, 2003).
These two participants were excluded from fur-
ther analysis. The final sample thus comprised
56 participants, including six couples. There was
no attrition during the study. The characteristics
of the study participants are presented in Table 1.
the Pearson’s correlations among the main study
variables are included in Table 2.

Formal Support Services, Informal Social
Support, and Self-Rated Health

The results of the regression analyses predict-
ing self-rated health are displayed in Table 3.
Linear regression models indicated that both for-
mal support services and informal social support
were significantly and independently related to
self-rated health, even after adjusting for differ-
ences in child’s age, participant’s age, sex, BMI,
self-reported medical conditions, and income
levels. There was a marginally significant main
effect of child’s age on self-rated health, with
higher child age being associated with better
self-rated health. However, there was no signifi-
cant interaction between child’s age and formal
support services.

Formal Support Services, Informal Social
Support, and Daily Somatic Symptoms

The results of the regression analyses pre-
dicting daily somatic symptoms are presented
in Table 4. Linear regression models indi-
cated that formal support services, but not
informal social support, were significantly
related to daily somatic symptoms. Formal
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Table 1. Participants’ Sociodemographic and Medical Characteristics and Child’s Characteristics

Characteristic f (%) M (SD) Mdn Range

Parent’s age (years) 43.62 (7.34) 43 31–65
Child’s age (years) 11.80 (6.24) 12 3–40

3–6 9 (15.5)
7–11 19 (32.8)
12–17 21 (36.2)
18–40 9 (15.5)

BMI 27.27 (5.46) 26.75 16.40–40.48
Sex (ref.: female) 45 (80.4)
Ethnicity (ref.: Caucasian) 36 (64.3)
Relationship status (ref.: in a committed relationship) 44 (78.6)
Education level (ref.: postsecondary) 46 (82.1)
Annual household income level

< $20,000 7 (12.5)
$20,000–$69,999 27 (48.3)
$70,000–$119,999 17 (30.3)
> $120, 00 5 (8.9)

Medical conditions (ref.: yes) 20 (35.7)

Note. BMI = body mass index; ref. = reference category.

Table 2. Pearson Correlations Among the Main Study Variables

Variables 1 2 3 4 5 M (SD)

1. Formal support services — −.09 .30∗ −.28∗ −.33∗∗ 3.78 (2.05)
2. Informal social support — .25 −.17 −.32∗ 44.40 (12.56)
3. Perceived health — −.53∗∗ −.30∗ 2.75 (0.62)
4. Daily somatic symptoms — .34∗∗ 2.78 (2.40)
5. C-reactive proteina — 1.32 (14.73)

aThis variable was log-transformed because of its nonnormal distribution.
∗p < .05, ∗∗p < .01.

support services remained significantly asso-
ciated with daily somatic symptoms even
after adjusting for the child’s age, partici-
pant’s age, sex, BMI, self-reported medical
conditions, income levels, and formal support
services. Moreover, there was a marginally
significant interaction between child’s age and
support services, such that the impact of sup-
port services on daily somatic symptoms was
larger with increasing child’s age. Figure 1
depicts the relationships among formal sup-
port services, child’s age, and daily somatic
symptoms.

Formal Support Services, Informal Social
Support, and CRP

The results of the regression analyses pre-
dicting circulating CRP are given in Table 5.
Linear regression models indicated that both
formal support services and informal social

support were significantly and independently
related to circulating CRP, even after adjusting
for differences in child’s age, participant’s age,
sex, BMI, self-reported medical conditions, and
income levels. Furthermore, there was a signif-
icant interaction between support services use
and child’s age, such as the impact of support
services on CRP was greater among parents of
older children than parents of younger ones.
Figure 2 illustrates the interaction between
child’s age and support services in predicting
parental CRP levels.

Because including two members of the same
couple within the analysis poses a violation of
the assumption of data independence, regres-
sion analyses were re-run excluding the six
fathers whose spouse also participated in the
study. Excluding the fathers did not significantly
alter the results, except that the Child Age ×
Formal Support Services interaction was no
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Table 3. Regression Models Predicting Self-Rated Health

Model 1 Model 2

Predictor B (SE) 95% CI R2 B (SE) 95% CI R2

Covariates .24 .27
Participant’s age −.02 (.01) [−.05, .01] −.01 (.01) [−.04, .02]
Child’s age .03 (.02)∗ [ .001, .07] .05 (.02)∗ [ .003, .09]
Sex −.47 (.27) [−.75, 0.08] −.36 (.21) [−.78, .06]
BMI −.02 (.02) [−.05, .02] −.02 (.02) [−.05, .02]
Income .08 (.06) [−.04, .21] .07 (.06) [−.05, .19]
Medical conditions −.25 (.19) [−.62, .12] −.21 (.18) [−.57, .14]

Main effects .08 .08
Social support .01 (.01) [−.003, .03] .01 (.007) [−.004, .02]
Support services .09 (.04)∗ [ .003, .17] .17 (09) [−.02, 37]

Interaction .01
Child’s age × services −.007 (.007) [−.02, .007]

Note. CI = confidence interval; BMI = body mass index.
∗p < .05.

Table 4. Regression Models Predicting Daily Somatic Symptoms

Model 1 Model 2

Predictor B (SE) 95% CI R2 B (SE) 95% CI R2

Covariates .21 .21
Participant’s age −.007 (.006) [−.05, .01] −.006 (.006) [−.02, .007]
Child’s age −.003 (.007) [−.02, .01] .004 (.01) [−.02, .02]
Sex 1.22 (0.09)∗ [ .04, .40] 1.20 (0.09)∗ [ .02, .39]
BMI .008 (.007) [−.006, .02] .008 (.07) [−.007, .02]
Income −.01 (.03) [−.06, .04] −.01 (.03) [−.07, .04]
Medical conditions .06 (.08) [−.10, .002] .06 (.08) [−.09, .22]

Main effects .08 .08
Social support −.004 (.003) [−.01, .02] −.003 (.003) [−.009, .003]
Support services −.04 (.02)∗ [−.08, .001] .002 (.04) [−.08, .09]

Interaction .04
Child’s age × services −.005 (.003)† [−.01, .0006]

Note. CI = confidence interval; BMI = body mass index.
∗p < .05, †p < .10.

longer marginally associated with daily somatic
symptoms.

Discussion

The goal of this study was to evaluate the impact
of informal social support and formal support
services on subjective and objective markers of
health among parents of children with ASD.
The results indicated that a higher number of
formal support services received in the past 12
months was associated with better self-rated
health, fewer daily somatic symptoms, and lower

circulating CRP, whereas informal social sup-
port was associated with lower CRP. The effects
of formal support services and informal social
support were largely independent from each
other. Furthermore, there was a significant inter-
action between child’s age and formal support
services in predicting daily somatic symptoms
and CRP levels, such that the protective effects
of support services were strongest among par-
ents of older children with ASD compared to
parents of younger children.

In accordance with a large literature sup-
porting the impact of social support on health
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Table 5. Regression Models Predicting Circulating C-Reactive Protein

Model 1 Model 2

Predictor B (SE) 95% CI R2 B (SE) 95% CI R2

Covariates .36 .40
Participant’s age .003 (.01) [−.02, .02] .008 (.008) [−.008, .03]
Child’s age .005 (.01) [−.02, .03] .02 (.01) [−.006, .05]
Sex 1.32 (0.16)∗ [ .05, .59] 1.25 (0.13)† [−.004, .51]
BMI .04 (.01)∗ [ .02, .07] .03 (.01)∗ [ .01, .05]
Income .01 (.04) [−.06, .09] −.007 (.03) [−.07, .06]
Medical conditions .22 (.11) [−.001, .43] .18 (.11) [−.07, .17]

Main effects .10 .08
Social support −.03 (.01)∗ [−.06, −.003] −.007 (.004)† [−.02, .001]
Support services −.06 (.03)∗ [−.110, −.002] .05 (.06) [−.07, .17]
Interaction .05
Child’s age × services −.009 (.004)∗ [−.02, −.0004]

Note. CI = confidence interval; BMI = body mass index.
∗p < .05, †p < .10.

FIGURE 1. Interaction Between Access to Support
Services and Child’s Age in Predicting Parents’

Daily Somatic Symptoms.

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

Low Support Services

D
ai

ly
 S

om
at

ic
 S

ym
pt

om
s

6 Year Olds (-1SD)

12 Year Olds (M)

18 Year Olds (+1SD)

p = .048
p = .978

p = .006

High Support Services

(Holt-Lunstad et al., 2010), the present results
replicated past findings indicating that greater
social support attenuates the impact of chronic
stress on circulating inflammatory markers,
with effect sizes similar to those reported in
prior studies (Ford et al., 2006; Friedman, 2011;
Friedman et al., 2005; Hafner et al., 2011;
Loucks et al., 2006; Sbarra, 2009). These results
also extend prior findings by showing that for-
mal support services were associated with CRP.
In accordance with Bronfenbrenner’s (1977)
model, formal support services and informal

FIGURE 2. Interaction Between Access to Support
Services and Child’s Age in Predicting Parents’

C-Reactive Protein.
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social support had unique effects on parental
health. It is important to note that these results
were observed over and above differences in
household income, suggesting that they do not
simply reflect differences in socioeconomic
status.

Past studies on the impact of formal sup-
port services on parental mental health have
yielded conflicting results (Boyd, 2002; Pottie
et al., 2009; White & Hastings, 2004). The
present study indicates that support service use
was related to both subjective and objective
measures of health. Furthermore, the fact that
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the retrospective questionnaire-based mea-
sure of support services was related to daily
diary measures of somatic symptoms and the
physiological CRP measure highlights that the
observed relationships are not simply a function
of common method variance. Moreover, both
self-rated health and circulating CRP have
emerged as prospective predictors of disease
risk and early mortality, even among initially
healthy individuals (Ridker, 2003). This sug-
gests that formal support services might not
only improve child functioning, but also have
clinically relevant impacts on parental health.

Current models of stress and health propose
that the cumulative impact of chronic stress
promotes the development of chronic medi-
cal conditions over many years (Kiecolt-Glaser
et al., 2002). In this study, the impact of for-
mal support services on daily somatic symp-
toms and CRP was larger among parents of
older children, compared to their counterparts
with younger children. Although the early years
around the time of diagnosis are associated
with the greatest parental distress (Singer, 2006),
parents of children with an ASD continue to
face exceptional parenting challenges through-
out their child’s life (Barker, Mailick, & Smith,
2014). As parents and children age, the parents,
who have accumulated several years of exposure
to caregiving stress, start experiencing a natu-
ral age-related immunosenescence. This double
hit of prolonged exposure to chronic stress and
impaired immune functioning makes them more
vulnerable to chronic stress-induced immune
dysregulation (Gouin et al., 2008). Perhaps the
formal support services for the family at later
stages of child development acquire an impor-
tant role in slowing the trajectory of accelerated
aging that these parents are on.

In accordance with prior studies, elevated
CRP was associated with poorer self-rated health
and more daily somatic symptoms (Christian
et al., 2011; Lekander, Elofsson, Neve, Hansson,
& Unden, 2004; Unden et al., 2007). In line with
other studies, this relationship was observed
even after we methodologically and statistically
controlled for current medical conditions (Chris-
tian et al., 2011). Moreover, elevated inflamma-
tion is known to promote sickness behaviors, a
constellation of symptoms including feelings of
lethargy, poor appetite, anhedonia, and greater
sensitivity to pain (Dantzer, O’Connor, Freund,
Johnson, & Kelley, 2008). In the short term,

elevations in inflammation may increase vul-
nerability to development of transient somatic
symptoms, whereas in the long term it pro-
motes the development of chronic diseases over
many years. As such, dysregulated inflamma-
tory responses might represent a core physiolog-
ical pathway through which chronic caregiving
stress influences health.

The main strength of this study resides in its
health assessment using different methodologies
involving both subjective and objective markers
of health. Limitations include the fact that only a
single assessment of CRP was obtained. Multi-
ple assessments of CRP and other inflammatory
markers would be necessary to confirm that
formal and informal support affect the state
of chronic low-grade inflammation observed
among these caregivers. Furthermore, for-
mal support services use was assessed via
self-report, and only support services in the
past 12 months were assessed. The study design
did not allow us to evaluate whether specific
types of support services were more strongly
related to parenting health. Furthermore, given
the chronic nature of the parenting challenges
experienced by these parents, the history of
formal support services use might also be rel-
evant to consider. Moreover, these results are
based on a convenience sample of parents of
children with ASD. Individuals with chronic
medical conditions requiring active treatment,
or those using anti-inflammatory medication,
were excluded from the study. Although includ-
ing individuals with chronic medical conditions
would have introduced potential confounds in
the study, we cannot rule out the possibility that
sampling bias might have influenced the study
findings given our recruitment strategies and
exclusion criteria. Furthermore, the interaction
between support services and daily somatic
symptoms was only marginally significant,
highlighting the importance of replicating these
results within larger samples with adequate
representation of parents of children of different
age groups. Finally, given that the present results
are based on cross-sectional data, the possibility
of reversed causality cannot be ruled out.

These limitations highlight the need for
longitudinal and intervention studies to exam-
ine how formal support services use might
influence change in perceived health and cir-
culating CRP over time. A number of support
service programs can reduce parental stress in
families of children with ASD. Respite care,
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designed to provide families a break from
their caregiving responsibilities and stressors,
reduces self-reports of parenting stress and
daily stressors, and increases marital quality
(Cowen & Reed, 2002; Harper, Taylor Dyches,
Harper, Olsen Roper, & South, 2013). Programs
designed to enhance social support networks
and provide support in finding and accessing
services, such as the Parent to Parent, Fam-
ily Navigator Model, or Positive Behavioral
Interventions and Supports programs, also
improve parental well-being (Bower Russa,
Matthews, & Owen-deSchryver, 2015). Further-
more, programs aimed specifically at improving
stress management among parents of children
with ASD can enhance parental mental health
(Dykens, Fisher, Taylor, Lambert, & Miodrag,
2014; Feinberg et al., 2014; Singh et al., 2014).
In addition, comprehensive programs targeting
both child and family components may be the
most effective in improving parental health
(Karst & Van Hecke, 2012). However, no study
has yet examined the impact of the interven-
tion on perceived health and health-relevant
biomarkers (Dykens, 2015).

If replicated, these findings will have impor-
tant policy implications for the health and
well-being of families of children with ASD.
Given that the impact of formal support ser-
vices appears to be greater among parents of
older children, it will be important to explicitly
examine their effect during different devel-
opmental periods. In particular, the child’s
transition to adulthood when he or she exits
both the pediatric health care system and the
high school education system might represent
a key period during which support to families
of children with an ASD plays a pivotal role in
influencing their trajectory of health and func-
tioning in mid-life and old age. These results
emphasize the need for continued services for
these families, who are experiencing lifelong
parenting challenges. Given the reciprocal rela-
tionship between child and parental health and
well-being, supporting the parents in coping
with chronic caregiving stress might not only
improve the child’s outcome, but also may
help maintain optimal family environment for a
longer period of time. Supporting the parents in
providing care to their children with ASD might
then represent a cost-effective strategy in the
long term (Mavranezouli et al., 2014).

The present study provides further evidence
of the key role of informal social support in mit-
igating the impact of chronic caregiving stress
on the parent’s health. These data also highlight
the importance of formal support services use
on subjective and objective markers of health
among parents of older children with an ASD.
Promoting informal and formal social support
throughout the child’s life might thus represent
a powerful strategy to prevent poor health risk
among parents of children with an ASD.

Note
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