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Dedication

This Dissertation research is dedicated to the many families of children diagnosed with
autism spectrum disorders (ASD). With the continual upsurge in the rates of ASD
diagnoses, more parents require relief from the negative effects associated with their
parenting experiences. As such, it is important to identify effective evidenced-based
treatments to ameliorate the deleterious outcomes that might result. The improvement of
health outcomes for parents of children with ASD is both significant and timely.
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Abstract

Parents of children with autism spectrum disorders experience poorer health and greater
stress than parents in the general population. With prevalence rates of ASD rapidly
increasing, it is imperative to identify effective interventions targeting parent health and
well-being. Investigations of written disclosure (WD) have shown promising results in
the general population but a paucity of research has evaluated WD with parents of
children with ASD. Further, subjective reports have traditionally provided evidence for
treatment efficacy. To address these limitations, we conducted a randomized controlled
trial with 71 parents of children with ASD (ages 23 to 62 years; M = 38.0, SD = 10.35).
At baseline and 6-month follow-up, we evaluated self-reported health (global health,
perceived stress, parenting stress, and caregiver strain) and objective biomarkers (salivary
cortisol and ambulatory blood pressure). We hypothesized that parents who wrote about
traumatic events (treatment) would display better health compared to parents who wrote
about a neutral topic (control). As expected, treatment parents displayed more robust
cortisol activity, F(1,52) = 12.08; p = .002, and reported less perceived stress,
F(1,56) = 9.14; p = .004. While conditions did not differ at follow-up, parenting stress
(F(1,56) = 7.64; p = .008) and caregiver strain (F(1,56) = 6.46; p = .014) were reported
significantly better for all parents over time. There were no differences between
conditions in global health and blood pressure. Thus, results partially support WD as an
effective treatment for parents of children with ASD. Given the small sample size,
caution is warranted for generalizability.

Keywords: autism spectrum disorders, parent intervention, stress reduction, written

disclosure
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Randomized Controlled Trial to Evaluate Written Disclosure as Treatment for Parents of
Children with Autism Spectrum Disorders

Introduction

Whereas some research has indicated positive outcomes associated with
parenting a child with autism spectrum disorders (ASD), such as increased spirituality
(Ekas, Whitman, & Shivers, 2009), acceptance of differences, and heightened
compassion (Pakenham, Sofronoff, & Samios, 2004), accumulating evidence maintains
that a large majority of affected parents experience negative psychological outcomes and
deleterious health consequences. In comparison to parents of typically functioning
children or parents of children with other developmental disabilities (i.e. Down’s
syndrome or cerebral palsy), parents or caregivers of children with ASD sustain a higher
incidence of negative psychological problems, such as depression, anxiety, and emotional
distress (Mugno, Ruta, D'Arrigo, & Mazzone, 2007). From a physiological perspective,
their profile includes diminished global health (Allik, Larsson, & Smedje, 2006), high
rates of reported bodily pain (Khanna et al., 2011), and irregularities of the endocrine
system caused by chronically high levels of stress-induced cortisol secretions (Lovell,
Moss, & Wetherell, 2012).

Due to the challenges and adverse consequences that parents experience, and the
size of the affected population with a prevalence of 1:68 children being diagnosed with
ASD (Wingate et al., 2014), effective treatment to improve parent’s psychological health
is essential. However, interventions targeting parents commonly consist of two
modalities: (1) parent training, targeting the improvement of parenting skills for dealing
with difficult child behaviors, and (2) parent education, providing information to shape
parental expectations and understanding of the child’s behavior (Kaminski, Valle, Filene,
& Boyle, 2008). Thus, rather than targeting parent outcomes, researchers have evaluated
the effectiveness of these programs on outcomes specific to children with ASD, such as
improvement in language skills (Matson, Mahan, & Matson, 2009), development of
social skills (McConachie & Diggle, 2007), and behavior management (Brookman-
Frazee, Stahmer, Baker-Ericzén, & Tsai, 2006). Parent effects were only considered
collateral and not targeted directly.

With the continual upsurge in the rates of ASD diagnoses (Blumberg et al., 2013),
more parents will require relief from negative psychological effects associated with their
caregiving experiences. In light of this, researchers have begun to evaluate treatments for
parents of children with ASD that target improvement in psychological illness (e.g.
depression, anxiety, and psychological distress) (Feinberg et al., 2014) and/or
psychological well-being (e.g. life satisfaction, self-compassion, and personal growth)
(Benn, Akiva, Arel, & Roeser, 2012). Interventions that appear promising include: stress
management and relaxation techniques, mental training exercises aimed at improving
emotional awareness and regulating behavioral responses (Benn et al., 2012); written
disclosure, an act of disclosure that allows an individual to share their thoughts or
feelings about a traumatic event in a nonthreatening environment (Campbell, 2003);
mindfulness training, a process of deliberate awareness and nonjudgmental acceptance of
thoughts and feelings in the present moment (Dykens, Fisher, Taylor, Lambert, &
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Miodrag, 2014); and Acceptance and Commitment Therapy, nonjudgmental acceptance
of negative or uncomfortable emotions combined with cognitive diffusion to disrupt
negative cognitions associated with those emotions (Blackledge & Hayes, 2006). On
average, treatments produced medium to large effect sizes with reported improvements in
parenting stress and general health, and reductions in depression and anxiety (Da Paz &
Wallander, 2016).

Whereas these intervention efforts are commendable, certain reoccurring factors
have contributed to study limitations. First, intervention efficacy has often been assessed
through self-report (Brookman-Frazee et al., 2006). High-quality objective measures of
effects on stress in the form of cortisol reactivity, for example, has received limited
attention in the evaluation of parent psychological treatment. Secondly, only a select few
have utilized randomized controlled trials, the gold standard for testing intervention
efficacy (Shadish, Cook, & Campbell, 2002). Finally, beyond the domain of research,
prohibitive costs typically associated with several of these approaches might serve as
deterrents or barriers to treatment in today’s health care environment (Wallander,
Madan-Swain, Klapow, & Saeed, 2011).

In an effort to address these limitations and the evident need for parent
intervention, the current study seeks to provide a cost effective treatment to improve their
health and well-being. For this purpose, we selected written disclosure (WD) due to its
practicality and evidence-based efficacy. Developed by Pennebaker and colleagues in
1986, WD has resulted in significant improvements in both the physical and
psychological health of numerous populations, from healthy college students (Pennebaker
& Beall, 1986) to adolescents experiencing symptoms of asthma (Warner et al., 2006).
The procedure is a simple one. Participants are randomly assigned to one of two
conditions, the WD condition that writes about the most traumatic experience of their
lives or control condition that writes about a neutral topic (e.g. your daily activities).
Participants typically write for 20 minutes on three occasions. Health improvements are
usually observed 3-6 months later, and typically not immediately post-treatment, despite
only requiring three 20 minute sessions of uninterrupted writing, making it extremely
economical and convenient. Although WD has documented efficacy in the general
population (Frattaroli, 2006), patient groups (Stanton et al., 2002), and select groups of
family caregivers (Schwartz & Drotar, 2004), research is lacking in examining its
efficacy with parents of children with ASD.

Hence, the specific aims of the present study are to evaluate, using a randomized
controlled design, the effects of WD on (1) physiological indicators of health including
participant stress reactivity as measured by salivary cortisol as well as resting blood
pressure; and (2) subjective health as measured by self-reported global health and
parenting stress. We hypothesize that parents who write about traumatic events in the
treatment condition will display better health compared to parents in the control condition
who write about a neutral topic.
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Method

Recruitment and Enrollment

Participants were recruited via several agencies that serve caregivers of children
with ASD, including state-funded regional centers, in-home behavioral support agencies,
specialized learning centers, and local school districts. Over a period of 18 months, five
waves of recruitment flyers were provided for agency distribution via mail (3,170) or
school distribution via classrooms (450) totaling 3,620 flyers. Interested parents
voluntarily called or emailed the research lab. This yielded 121 screened participants.
Eligibility criteria stipulated that a participant: (1) was the primary caregiver of a child
diagnosed with ASD; (2) would provide documentation (i.e., psychologist report from
school, pediatrician, or regional center) of the child’s previous ASD diagnosis; and (3)
the child with ASD was between the ages of 3 and 18 years. Only three were ineligible
for not having a qualifying child with ASD. A further 16 declined participation, citing
issues with family, time conflicts, transportation, or wanting parenting classes on stress
and autism (see Figure 1). The remaining 102 were scheduled for baseline assessment
appointments, but 31 did not show up for their appointment and efforts to reschedule
were unsuccessful. In total, the study enrolled 71 parents.

Participant Characteristics

Participant descriptive statistics are in Table 1. The average age of the participants
was 39.66 years (SD = 10.11) and 93% were female. The average age of the child with
ASD was 8 years old (SD = 4.5 years) with almost 50% of the children within 3 — 6 years
old. The sample was 48% Hispanic and 33% Caucasian. A majority of participants were
married or cohabitating with a significant other (73%), 20% were divorced or separated,
and 7% were single or widowed. A majority either attended or graduated from college
(54%), but almost one third had a high school diploma or less (32%). Whereas annual
household incomes ranged from less than $10,000 (18%) to greater than $100,000 (14%),
most families reported annual incomes between $10,000 and $39,999 (31%). In terms of
English proficiency, 93% of the parents rated themselves as proficient. A majority of
parents cared for 2 — 3 children (62%) whereas only 30% received respite. When asked
about their child with ASD’s school placement, 72% reported they were satisfied.

Procedures

Screening and scheduling procedures. Participants were screened via phone to
determine eligibility prior to scheduling an assessment and intervention appointment.
Participants who were eligible and elected to participate were mailed a package that
included a study welcome letter indicating package contents and next steps, a copy of the
informed consent form, saliva collection instructions, four saliva collection tubes, and an
appointment reminder postcard with details of the assessment appointment.
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Assessment procedures. Appointments were held in several community
locations. First author or a research assistant presented the assessment script and
psychosocial instruments using the Qualtrics Research Suite software (© 2015 Qualtrics).
Several components occurred during the first appointment: (a) informed consent
obtained; (b) saliva samples collected; (c) ASD diagnosis verification collected; (d) blood
pressure and resting heart rate collected; (e) completion of psychosocial questionnaires;
(F) randomization into conditions; and (g) completion of the first 20 minute intervention
session. Follow-up assessments, conducted six months (range 24-28 weeks) after
completion of the baseline assessment, included: (a) collection of saliva samples, (b)
collection of blood pressure and resting heart rate, and (c) completion of psychosocial
questionnaires. Upon completion of the follow-up assessment participants received a $25
gift card.

Outcome Measures

Health-related quality of life (HRQOL). HRQOL was assessed with the RAND
36-item self-report Health Survey version 2 (SF-36) (Ware & Sherbourne, 1992), a
self-report instrument that measures HRQOL in eight domains: (1) physical functioning;
(2) limitations because of physical health problems; (3) bodily pain; (4) social
functioning; (5) general mental health (psychological distress and psychological
well-being); (6) limitations because of emotional problems; (7) vitality (energy/fatigue);
and (8) general health perceptions. The questionnaire asks whether physical or emotional
health symptoms have interfered with daily activities. Responses are provided in several
categorical formats (e.g. yes/no; not at all — extremely; all of the time — none of the time;
definitely true — definitely false). In group comparisons of patients with clinical
depression and depressive symptoms, the SF-36 supports construct validity and internal-
consistency reliability ranges from a = .77 to .94, with a median of .82 (McHorney, Ware
Jr, Lu, & Sherbourne, 1994). Scoring is obtained by recoding all values to a 0-100 point
scale, averaging and then summing each subscale for a total score. A higher score
indicates better HRQOL.

Perceived stress. The participant’s perception of general stress was evaluated
with the 10-item self-report Perceived Stress Scale (PSS) (Cohen & Williamson, 1988),
which uses a 5-point Likert response scale ranging from 0 (never) to 4 (very often).
Participants were asked how often they have felt a certain way in the last month. Total
stress score is calculated by summing all items, with a higher score indicating greater
perceived stress. The PSS demonstrated high internal-consistency reliability ranging from
a=.78 - .91. Construct validity is supported by significant correlations between the PSS
and depressive symptomatology (Cohen, Kamarck, & Mermelstein, 1983).

Parenting stress. Stress associated with parenting was assessed with the 36-item
self-report Parenting Stress Index-Short Form (PSI-SF) (Abidin, 1990). Derived from the
full 120-item PSI, the PSI-SF contains three subscales: (1) difficult child, (2) parental
distress, and (3) parent-child dysfunctional interaction. Each subscale contains 12 items
measured on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). A total PSI score is calculated by summing each subscale total, with a higher
score indicating greater perceived parenting stress. Total score on the PSI-SF correlated
.94 with the total score on the full-length PSI, demonstrating high internal consistency.
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Extensive psychometric analyses and widespread use in research contexts support the
construct validity of the PSI-SF as a measure of parenting stress (Haskett, Ahern, Ward,
& Allaire, 2006).

Caregiver strain. The burden of caring for the child with ASD was assessed with
the Caregiver Strain Questionnaire (CGSQ), a 21-item self-report scale that was designed
for use with primary caregivers of children and adolescents with emotional and
behavioral problems (Brannan, Heflinger, & Bickman, 1997). The scale measures strain
within three domains (1) objective caregiver strain, observable negative events resulting
from caring for the impaired individual; (2) subjective internalized caregiver strain,
caregiver’s feelings of the strain related to those negative events; and (3) subjective
externalized strain, caregiver’s feelings towards the child. The caregiver is asked, “How
much of a problem each occurrence or feeling was in the past 6 months as a result of your
child’s problems?”” Responses are provided on a 5-point Likert scale ranging from 1 (not
at all a problem) to 5 (very much a problem). The scale demonstrated high
internal-consistency reliability between o = 74 and .93 across scales. Validity was
supported by a negative correlation with family functioning (Brannan et al., 1997). Total
score is calculated by first averaging the three subscale items, then summing the average
scores of those subscales. The higher the total score, the higher the caregiver’s perception
of strain associated with caring for the impaired child.

Salivary cortisol. To capture biomarkers of stress, we collected salivary cortisol
(Csal). Normal functioning of the hypothalamic-pituitary-adrenal (HPA) axis is
characterized by a rise in concentration of cortisol during the first 30 minutes of
consciousness, the cortisol awakening response (CAR), with a steady decline throughout
the day (Kirschbaum & Hellhammer, 2000). A low volume of early morning cortisol
output is an indicator of abnormal HPA activity (Miller, Chen, & Zhou, 2007). Following
standard procedures (Wust, Federenko, Hellhammer, & Kirschbaum, 2000), we collected
caregiver Csal at waking and 30 minutes post-waking on two consecutive weekdays. We
calculated CAR as the average change in cortisol levels across both collection days,
separately at baseline and six-month follow-up.

Saliva samples were collected using a Salimetrics SalivaBio Oral Swab (SOS).
Participants were mailed collection kits that included: four SOS collection tubes labeled
with participant ID and collection number; a plastic bag labeled with participant ID for
storing collected samples; and both written and pictorial collection instructions. For
quality assurance, the instructions also informed participants to refrain from foods with
high sugar, acidity (e.g., orange juice), and high caffeine content (e.g., coffee or energy
drinks) for 12 hours preceding the sample collection. In addition, participants were
instructed to not eat, drink, nor brush their teeth prior to the sample collection. To ensure
collection fidelity, the first author or a research assistant called participants in the
morning at an agreed upon time when the participant expected to wake up. They followed
a protocol script to guide participants through the collection process. After two days of
saliva collection, participants brought their samples to their assessment appointment. All
samples were stored in a below zero freezer. Thawed samples were centrifuged, then
salivary cortisol was analyzed using an enzyme immunoassay (Dorn, Lucke, Loucks, &
Berga, 2007).
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Blood pressure and resting heart rate. Using the participant’s non-dominant
arm, blood pressure (BP) and resting heart rate (HR) were assessed following standard
procedures (McGuire, Greenberg, and Gevirtz (2005REFS). Arterial measurements were
taken three times, separated by two minutes, using an Omron 10 Plus series upper arm
blood pressure monitor. Participants were instructed to sit quietly with their feet flat on
the floor, back resting against the chair, and arm resting on the table Scores were
averaged across the three measurements for each participant to obtain a total BP and HR
measure.

Intervention Conditions

Participants were given a 20 minute writing task to be completed on each of three
days. The first day of writing was conducted at the baseline assessment appointment
when participants were randomly assigned to one of two writing conditions: (1) WD
treatment condition where participants wrote about the most traumatic experience in their
lives (see Schwartz & Drotar, 2004 for exact script), or (2) control writing condition,
where they wrote about a neutral topic. The participant completed the two remaining
writing tasks according to the same instructions within the next five days in their homes
or a location of their choosing. To assist with intervention adherence, the first author or
research assistant phoned the participant at an agreed upon time to reiterate the writing
instructions and remind them to complete their writing tasks. Participants also received a
reminder call to mail their writing, if it had not been received within a week after their
last scheduled writing task.

Statistical Analysis

Analyses were conducted using SPSS, Version 23 (SPSS Inc., 2014). We
performed independent t tests and 2 analyses, where applicable, to test for baseline group
differences in demographics and outcome measures. We conducted a univariate analysis
of variance (ANOVA) to assess whether baseline outcomes predicted attrition at follow-
up. Using a two-tailed test of significance with baseline scores as covariates, we
performed a univariate analysis of covariance (ANCOVA) to test differences between
WD and Control conditions in improving health and well-being over time for parents of
children with ASD. In the case of significant results, we reported partial eta-squared and
computed effect sizes using Cohen’s d (Cohen, 1990).

Cortisol data was positively skewed and required a logarithmic transformation to
normalize the distribution. At baseline assessment, 17 parents (24%) did not produce
enough saliva for cortisol analysis making it impossible to calculate CAR scores in these
cases. In addition, one CAR value was greater than four SDs above the mean, which was
deemed an outlier and removed from analysis, leaving 53 participants in the baseline
analysis sample for CAR. At the 6-month follow-up, 58 parents provided saliva samples,
but 29% of the samples (17 samples) did not contain sufficient saliva for cortisol
analysis. One CAR value was deemed an outlier (CAR > 4 SDs) and removed from
analysis, leaving 40 participant samples in the follow-up analysis for CAR.
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Results

Preliminary Analyses and Attrition

Conditions did not significantly differ on demographic and child-related variables
(see Table 1) or treatment outcomes at baseline (see Table 2). Caregiver strain and
health-related quality of life at baseline significantly predicted attrition at the 6-month
follow-up assessment. Parents lost to follow-up reported higher caregiver strain
(M =67.38 vs. 52.05; F(1,69) = 7.70; p = .007) and poorer overall health (M = 47.28 vs.
61.90; F(1,69) = 7.15; p = .009) compared to parents who completed all assessments. In
some cases (n = 17 at baseline and n = 17 at 6-month follow-up), parents did not produce
enough saliva for cortisol assay analysis, resulting in missing data. We dummy-coded
two groups, parents with viable cortisol samples and parents whose samples were
impossible to analyze due to insufficient saliva, then conducted independent t-tests to
examine group differences. Parent groups did not significantly differ in any demographic
or outcome variables at baseline or 6-month follow-up.

Treatment Outcome Analysis

Health-related quality of life. Parent-reported global health did not differ over
time and intervention conditions did not differ significantly at follow-up.

Perceived stress. Over time, parents in both conditions experienced significant
reductions in perceived stress, F(1,56) = 6.91; p = .011. As shown in Table 2, parents
who wrote about traumatic events reported less perceived stress at the 6-month
follow-up, F(1,56) = 9.14; p = .004, compared to parents who wrote about a neutral topic.
Overall, the model predicted 14% variation in parents’ report of perceived stress with a
small effect size of d = .19.

Parenting stress. While conditions did not differ at the 6-month follow-up
assessment, parenting stress was reported significantly better for all participants over
time, F(1,56) = 7.64; p = .008.

Caregiver strain. Results indicated a significant effect of time on caregiver
strain, F(1,56) = 6.46; p = .014. However, means for conditions did not differ at
follow-up when covarying baseline values.

Salivary cortisol. We hypothesized that in comparison to parents in the control
condition, parents in the treatment would display more robust cortisol activity at
follow-up assessment. As expected, ANCOVA results indicated a significant treatment
effect at 6-month follow-up, (F(1,52) = 12.08; p = .002). As shown in Table 3, the model
predicted 34% variability in cortisol concentrations with a large effect size of d = 1.27.
Further analysis of cortisol output at waking revealed a significant difference between
conditions at 6-month follow-up (F(1,52) = 4.74; p = .039). Specifically, parents who
disclosed traumatic events displayed significantly higher levels of waking cortisol
(M =12.39 vs. 6.62) compared to parents in the control condition who wrote about a
neutral topic. Graphical examination of cortisol concentrations in the control condition
revealed a flattened or blunted slope from waking to 30 minutes post-waking (see Figure
2). Contrarily, parents in the treatment condition displayed significantly higher levels of
cortisol secretions that decreased progressively within the first hour of waking.
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On average, elevated waking cortisol output at follow-up assessment resulted in a
negative CAR score for parents in the treatment condition. Follow-up analysis was
conducted to evaluate whether those with positive CAR could be identified from those
with inverted CAR. We conducted an independent t-test and evaluated group differences
between positive versus negative CAR values. Groups did not significantly differ on any
demographic or outcome variable.

Blood pressure and heart rate. There were no differences within nor between
conditions in blood pressure or heart rate.

Discussion

Overall, the results of this study partially support the efficacy of written
disclosure in improving stress-related outcomes at 6-month follow-up for parents of
children with ASD. Specifically, parents who wrote about traumatic events experienced
reductions in perceived stress and better cortisol reactivity compared to parents who
wrote about a neutral topic. Whereas treatment effects varied between small and large,
consistent with previous research on written disclosure, effects were larger for
physiological compared to psychological health outcomes (Smythe, 1998). However,
there were no differences due to intervention observed in health-related quality of life,
parenting stress, caregiver strain, blood pressure, or resting heart rate.

Cortisol Response

The cortisol awakening response produced the largest effect size in the current
study. Parents in the control condition who did not disclose traumatic events displayed
lower cortisol output at follow-up compared to parents in the treatment condition. Low
production of cortisol or hypocortisolism has been associated with chronic stress (Heim,
Ehlert, & Hellhammer, 2000; Miller et al., 2007) and documented in patients with
chronic fatigue syndrome (Van Houdenhove, Van Den Eede, & Luyten, 2009) and
post-traumatic stress disorder (Thaller, Vrkljan, Hotujac, & Thakore, 1999). Parents in
the control condition displayed stress-induced hypocortisolism suggestive of an abnormal
HPA profile.

In contrast, cortisol secretions of parents in the treatment condition displayed a
significantly steeper albeit negative slope. Typically cortisol output at waking are at their
lowest levels then peak 30 minutes later resulting in a positive CAR score. However, at
the 6-month follow-up assessment, parents in the treatment condition displayed inverted
cortisol activity with higher concentrations at waking yielding negative CAR scores.
Although not the majority, instances of negative CAR are not uncommon and have been
reported in 18% (Hansen, Garde, Christensen, Eller, & Netterstram, 2003) and 23%
(Wast, Wolf, et al., 2000) of healthy study participants, suggesting individual variability
in HPA activity (Eek et al., 2006). In our study, 33% of participants at baseline
assessment and 32% at follow-up assessment displayed negative CAR profiles. Previous
studies classified healthy participants with negative CAR scores as “nonrespondents”
(Eek et al., 2006) or “CAR nonresponders” (Dockray, Bhattacharyya, Molloy, & Steptoe,
2008). These inconsistent diurnal patterns might be suggestive of noncompliance to
collection protocols. However, prior research that monitored participant waking with
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electronic tracking ruled out noncompliance, irregular sleep patterns, and method of
waking (e.g. alarm clock or naturally) as causes of inverted CAR (Dockray et al., 2008).

Whereas previous research reported socioeconomic status significantly predicted
negative CAR in study participants (Dockrey et al., 2008), our findings were not
consistent with these results. Parents with negative CAR did not differ on any
demographic or outcome variable when compared to parents with positive CAR. Other
researchers have suggested irregularities in cortisol reactivity to be associated with
participant age (Alink et al., 2008; Platje et al., 2013). However, these previous
investigations targeted participants maturing through adolescence and did not evaluate
adult populations. Hence, the significant differences in waking cortisol levels of the WD
condition and the control condition at 6-month follow-up suggest a systematic change yet
to be explained. Future research employing larger sample sizes, electronic tracking of
waking, additional saliva collections throughout the day, and a longitudinal examination
of chronic stress experienced by parents of children with ASD might uncover key
variables responsible for these inexplicable dissimilarities.

Psychological Outcomes

Current study results are consistent with previous WD research that demonstrated
attenuated psychological outcomes in healthy and clinical populations (e.g. anxiety and
depressive symptoms) after a period of four to six months following administration of
WD treatment (Frattaroli, 2006; Smyth, 1998). However, all parents reported a
significant decline in parenting stress and caregiver strain over time, regardless of
condition allocation. Two possibilities might explain these positive effects. First, the
neutral writing topic instructed parents to write about what they did last summer.
Typically, school closures during summer months disturb the child’s usual routine,
especially for children with ASD, possibly resulting in a spike in disruptive behavior at
home. Parents may have written about an emotionally traumatic summer even in the
control condition, thus triggering similar effects as the WD condition. Secondly, during
the debriefing interview after follow-up assessments were completed, parents were asked
what was helpful about the writing intervention. Anecdotally, parents commented that the
mere act of taking 20 minutes for themselves was beneficial regardless of the writing
topic. Future research might investigate whether engaging in scheduled self-care
activities produce similar results compared to written disclosure of traumatic events.

Treatment to Benefit Parents Directly

In respect to parents of children with ASD, researchers typically administered and
evaluated the effects of two treatment modalities: (1) parent training, targeting the
improvement of parenting skill in dealing with difficult child behaviors and (2) parent
education, providing information to shape parental expectations and understanding of the
child’s behavior (Kaminski, Valle, Filene, & Boyle, 2008). However, over the past
decade, a growing number of studies have targeted parent-focused outcomes such as
maternal depression (Bristol, Gallagher, & Holt, 1993) and stress management (Peck,
1998) with methods ranging from biofeedback and parent-clinician partnerships (Bitsika
& Sharpley, 2000; Brookman-Frazee, 2004) to massage interventions and manual-based
stress reduction training (Cullen-Powell, Barlow, & Cushway, 2005; Tonge et al., 2006).



EXAMINING STRESS IN PARENTS OF CHILDREN WITH AUTISM 26

The current research joins this emerging trend by directly targeting improvement in
parent outcomes, rather than relying on indirect collateral effects of child-focused
treatment.

As treatment studies for parents of children with autism increase, the inclusion of
objective data might aide in the identification of evidenced-based treatments that might
otherwise get overlooked due to insignificant subjective results. In the case of WD, effect
sizes have commonly shown greater magnitudes in physiological outcomes (Smyth,
1998), such as immune function (Sloan & Marx, 2004) and systolic blood pressure
(Pennebaker, Hughes, & O’Heeron, 1987). Likewise, the current study found the
physiological effects of cortisol reactivity (d = 1.271) to be stronger than the subjective
outcome of perceived stress (d = .193). In contrast, this study did not detect a significant
treatment effect in the objective measure of blood pressure assessed at the 6-month
follow-up. Pennebaker et al. (1987) demonstrated a significant reduction in blood
pressure for healthy college students immediately following disclosure of an extremely
stressful event. Quite possibly, the treatment effect may have experienced a greater
magnitude at a shorter interval post-intervention compared to six months later. Future
studies might evaluate effects both at post-intervention and at time points before six
months to better detect changes in treatment effect over time.

Limitations

Recruitment efforts that included almost 4,000 flyers and posters only yielded 3%
(121 participants) assessed for eligibility. To protect the confidentiality of potential
parents, recruitment sources did not provide access to any parent names or contact
information. Consequently, parents had to initiate the screening process via phone or
email. This process limited study enrollment resulting in a small sample size. As such,
study results may not claim external generalizability. In addition, the small sample size
underpowered the study, making it challenging to detect meaningful treatment effects.
This is a common problem in studies with parents experiencing chronic stress combined
with caring for a child with a behavior disorder such as ASD (Kazdin, 1990).

Although the intervention did not require much of the parents’ time to complete
(20 minutes per day for three days), the saliva collection was an arduous task. We called
each participant at a scheduled waking time and 30 minutes later to guide them through
accurate collection of the saliva samples. Parents indicated the times that they typically
woke during weekdays, between four o’clock and eight o’clock in the morning. Parents
were thus called twice per day for two days prior to baseline and follow-up assessment.
On occasion, parents did not answer their phones or reported issues with their child with
ASD that prevented them from answering the phone. These interferences prolonged the
assessment process. In addition, a sizeable proportion of collected samples did not have
sufficient saliva for assay analysis, further decreasing the sample size for analysis. In
addition, saliva samples were only collected at waking and thirty minutes later across two
days. Additional data points throughout the day and across more than two days might
have provided a better profile of the participant’s diurnal pattern. Nonetheless, the
inclusion of objective data provided essential results in the evaluation of WD.
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Implications

The exorbitant costs of therapeutic intervention for children with ASD and the
time commitment required oftentimes prevent a parent’s access to appropriate resources
for his or her own health. WD is a portable and cost-effective treatment with
demonstrated benefit to stress-related consequences for parents of children with ASD.
Significant reductions in perceived stress and improvement in cortisol reactivity occurred
after writing for only 20 minutes per day for three days. This small amount of time
devoted to an intervention activity proved both feasible and efficacious. With the daily
challenges of disruptive behavior and the social isolation that parents might face, being
able to write for such a brief time with significant improvements six months later is a
noteworthy finding.

Previous treatment-outcome studies for parents of children with ASD have relied
on self-reported data to evaluate treatment efficacy. Objective biomarkers of stress tested
within the framework of a randomized controlled-trial offers a robust method of
investigation. Although the current study included an active treatment and an inactive
control, both groups received gains in stress-reduction over time through the mere act of
writing, regardless the topic. For the sake of offering ethical treatment to parents who
may exhibit baseline levels of heightened stress or psychological pathology, two-armed
treatments might offer an amenable solution.

Internalizing one’s emotions has proven harmful and associated with negative
health outcomes, like elevated stress and increased risk of illness. Social constraints limit
individuals from participating in disclosure behavior, especially when the disclosure
might reveal disheartening perceptions about one’s own child. Oftentimes, parents of
children with ASD have difficulty sharing the traumatic experiences that they endure on a
daily basis. Even with healthy levels of perceived stress, parents may not be able to
completely disclose the extent of their trauma. This inability to disclose might cause harm
to overall well-being. WD allows for confidential self-disclosure without the stigma or
shame associated with sharing experiences with others. In addition, psychological
treatment requires consistent appointments outside of the home or excessive medical
costs. Given the high demand of caring for a child with ASD, parents might also
experience constraints that could interfere with potentially reinforcing social engagement
or stress-reduction activities outside of the home. However, being able to simply write to
evoke positive change to one’s health and well-being is both needed and welcomed in a
population of uniquely distressed caregivers.

Documented in the ASD literature are numerous challenges that a parent might
face when caring for their child with ASD. These include disruptive child behavior,
parental emotional distress, limited social interaction, and the financial burden of costly
therapy for either the child or the parent. Individually, each of these concerns might have
a negative impact on a parent’s mental and physical well-being. Combined and
experienced chronically over the course of several years, these issues have the potential
to evoke extensive harm to the caregiver. With the continual upsurge in the rates of ASD
diagnoses, more parents require relief from the negative effects associated with their
parenting experiences. As such, it is important to identify effective evidenced-based
treatments to ameliorate the deleterious outcomes that might result. The improvement of
health outcomes for parents of children with ASD is both significant and timely.
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Table 1. Participant Descriptive Statistics by Treatment Condition at Baseline

WD (n =36) Control (n =35) Total (n =71)

Characteristic n % n % n %
Gender Female 33 92 33 94 66 93
Age, mean (SD) 39.44 (10.29) 39.89 (10.06) 39.66 (10.11)
Education High School or less 11 31 12 34 23 32
2 or4 yr college 20 56 18 51 38 54

Graduate degree 5 14 5 14 10 14

Martial status Divorced/separated 10 28 4 11 14 20
Married/cohabitate 24 67 28 80 52 73

Single/widowed 2 6 3 9 5 7

Race Hispanic/Latino 19 53 15 43 34 48
Caucasian 9 25 16 46 25 32

African American 3 8 2 6 5 7

Asian 1 3 0 0 1 1

Other 4 11 2 6 6 8

Annual income >$10,000 6 17 7 20 13 18
$10,000 - $19,999 6 17 5 14 11 15

$20,000 - $39,999 6 17 5 14 11 15

$40,000 - $59,999 8 22 9 26 17 24

$60,000 - $79,999 4 11 2 6 6 8

$80,000 - $99,999 2 6 1 3 3 4

<$100,000 4 11 6 17 10 14

English proficiency Proficient 34 94 32 91 66 93
Child with ASD age, mean (SD) 8.00 (4.40) 8.34 (4.62) 8.17 (4.49)
Age range 3 -6 years 17 49 17 47 34 48
7 -10 years 7 20 10 28 17 24

11 - 14 years 6 17 4 11 10 14

15 - 18 years 5 14 5 14 10 14

Total children 1 9 25 8 23 17 24
cared for 2-3 25 69 19 54 44 62
4 or more 2 6 8 23 10 14

Receive respite Yes 9 25 12 34 21 30
School placement  Satisfied 25 69 26 74 51 72
satisfaction Dissatisfied 8 22 6 17 14 20
Neutral 1 3 2 6 3 4

No school 2 6 1 3 3 4

Note. WD = written disclosure. WD and Control conditions did not differ significantly (p < .05) on any of these characteristics
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Table 2. Outcome Means (SD) at Baseline and 6-month Follow-up and ANCOVA Results by Treatment Condition

Baseline 6-Month Follow-up
WD Control WD Control Partial Eta Cohen's
Outcome (Measure) (n =36) (n =35) (n =28) (n =30) F Value? p Value squared (nPZ)b qPb
General health (SF-36) 55.85 62.69 62.83 65.13 0.00 .998
(20.36) (16.10) (15.84) (9.93)
Perceived stress (PSS) 22.69 19.63 18.14 19.80 9.14 .004** 142 193
(6.14) (7.15) (9.47) (7.69)
Caregiver strain (CGSQ) 55.69 54.00 49.30 48.80 0.11 .738
(19.84) (18.02) (20.52) (19.73)
Parenting stress (PSI) 129.08 133.06 136.50 139.57 0.71 791
(26.89) (25.03) (30.76) (26.27)
Blood pressure
Systolic 107.24 111.99 108.05 109.40 0.05 820
(12.00) (19.07) (12.02) (14.612)
Diastolic 75.51 78.46 75.86 75.08 1.02 317
(9.53) (14.14) (10.51) (10.19)
Heart rate 78.87 76.76 79.23 76.49 0.23 635
(10.21) (12.19) (11.35) (12.52)

Note. ANCOVA employed baseline values as covariate in testing treatment effect at follow-up. WD = written disclosure; SF-36 = 36-ltem Short Form Health Suney ;
PSS = Perceived Stress Scale; CGSQ = Caregiver Strain Questionnaire; PS| = Parenting Stress Index. Conditions did not differ significantly at baseline.

3Follow-up outcomes analyzed with baseline as covariate.
"Partial eta squared (n,) and effect size (Cohen's d) reported for significant results. Lewels of effect sizes indicated as: small effect (d < .20), medium effect (21 < d <.79),

and large effect (d = .80). Effect sizes computed using Shadish et al. (1999) effect size calculator.
**p <.01.
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Table 3. Mean (SD) Cortisol Outcomes at Baseline and 6-month Follow-up and ANCOVA Results by Treatment Condition

Baseline 6-Month Follow-up
WD Control WD Control Partial Eta Cohen's
Cortisol Measure (n =24) (n =29) (n =20) (n =20) F Value* P Value gquared (npz)b gP
Waking 6.55 6.09 12.39 6.62 4.74 .039* 165 923
(3.97) (2.53) (10.53) (4.49)
30 minutes Post-waking  7.24 8.54 9.73 9.95 0.14 714 .006
(4.02) (3.84) (6.27) (5.19)
Salivary cortisol (CAR)b 0.68 2.45 -2.65 3.32 12.08 .002** .335 1.271
(3.54) (3.73) (5.77) (3.64)

Note. ANCOVA employed baseline values as covariate in testing treatment effect at follow-up. WD = written disclosure; CAR = cortisol awakening response
(30 minutes post-waking - waking). Conditions did not differ significantly at baseline.

#Follow-up outcomes analyzed with baseline as covariate.Outlier removed (CAR = 4 SDs). Salivary cortisol data logarithmically transformed to normalize
distribution prior to analysis.

PPartial eta squared (n%,) and effect size (Cohen's d) reported for significant results. Levels of effect sizes indicated as: small effect (d < .20), medium effect
(.21 < d <£.79), and large effect (d = .80). Effect sizes computed using Shadish et al. (1999) effect size calculator.

*p <.05.

**p <.01.
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Figure 1. Flow of Participants
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Figure 1. CONSORT flowchart for recruitment and study enrollment. CAR = cortisol awakening

response.
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Figure 2. Waking Cortisol Concentrations by Treatment Condition at 6 month Follow-up
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Figure 2. Cortisol reactivity levels by treatment condition. WD = Written Disclosure.
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