JOURNAL OF MEDICAL INTERNET RESEARCH Newcombe et al

Original Paper

Breathe Easier Online: Evaluation of a Randomized Controlled
Pilot Trial of an Internet-Based Intervention to Improve Well-being
in Children and Adolescents With a Chronic Respiratory Condition

Peter A Newcombe', BEd, BA(Hons), PhD; Tamara L Dunn', BA(Hons), PhD; Leanne M Casey?, BA(Hons),
MClinPsych, PhD; Jeanie K Sheffield", BA(Hons), PhD (Clinical Psychology): Helen Petsky®, BNursing; Sophie
Anderson-James’, BNursing; Anne B Chang®*, MPHTM, MBBS, PhD, FRACP

1school of Psychology, University of Queensland, Brisbane, Australia

2Griffith Hedlth Institute, Behavioural Basis of Health, Griffith University, Brisbane, Australia

3Queensland Children’s Respiratory Centre, Queensland Children’s Medical Research Institute, Royal Children’s Hospital, Brisbane, Australia
4Child Health Division, Menzies School of Health Research, Darwin, Australia

Corresponding Author:

Peter A Newcombe, BEd, BA(Hons), PhD
School of Psychology

University of Queensland

Bldg 24, Room s323

Brisbane, 4072

Austraia

Phone: 61 7 33469643

Fax: 61 7 33654466

Email: hewc@psy.ug.edu.au

Abstract

Background: Chronic respiratory illnesses are the most common group of childhood chronic health conditions and are
overrepresented in socially isolated groups.

Objective:  To conduct a randomized controlled pilot trial to evaluate the efficacy of Breathe Easier Online (BEO), an
Internet-based problem-solving program with minimal facilitator involvement to improve psychosocial well-being in children
and adol escents with a chronic respiratory condition.

Methods: We randomly assigned 42 socially isolated children and adolescents (18 males), aged between 10 and 17 years to
either aBEO (final n=19) or await-list control (final n = 20) condition. Intotal, 3 participants (2 from BEO and 1 from control)
did not complete the intervention. Psychosocial well-being was operationalized through self-reported scores on depression
symptoms and social problem solving. Secondary outcome measures included self-reported attitudes toward their illness and
spirometry results. Paper-and-pencil questionnaires were completed at the hospital when participants attended a briefing session
at baseline (time 1) and in their homes after the intervention for the BEO group or amatched 9-week time period for the wait-list
group (time 2).

Results: The two groups were comparable at baseline across all demographic measures (all F < 1). For the primary outcome
measures, there were no significant group differences on depression (P = .17) or social problem solving (P = .61). However,
following the onlineintervention, thosein the BEO group reported significantly lower depression (P = .04), lessimpulsive/carel ess
problem solving (P = .01), and an improvement in positive attitude toward their illness (P = .04) compared with baseline. The
wait-list group did not show these differences. Children in the BEO group and their parents rated the online modules very
favorably.

Conclusions. Although there were no significant group differences on primary outcome measures, our pilot data provide tentative
support for the feasibility (acceptability and user satisfaction) and initial efficacy of an Internet-based intervention for improving
well-being in children and adolescents with a chronic respiratory condition.

Trial registration: Austrdlian New Zealand Clinical Trials Registry number: ACTRN12610000214033;
http://www.anzctr.org.au/trial _view.aspx? D=308074 (Archived by WebCite at http://www.webcitation.org/63BL55mXH)
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Introduction

Chronic respiratory illnessesinclude asthmaand cystic fibrosis,
and are the most common group of childhood chronic conditions
[1]. Further, these conditions are more widespread in socially
isolated and disadvantaged children and adolescents than they
are in higher socioeconomic groups, even after adjusting for
traditional risk factors [2,3]. Children and adolescents with a
chronic respiratory condition often feel different from their
healthy peers dueto the necessity of adaily treatment regimen,
can have trouble maintaining friendships because of school
absences[4]; and can experience psychological difficultiessuch
as anxiety, depression, and poor quality of life (for review, see
[5]). They aso tend to be involved in risky behaviors such as
smoking and to make poor lifestyle choices.

Interventions that enhance self-management skills with an
emphasis on monitoring and managing health impacts can
optimize physical and psychosocial functioning. M eta-analyses
[6,7] show that face-to-face psychological interventions in
pediatric chronic medical illnesses promote adherence and
improve health outcomes. Theseinterventions have large effect
sizesirrespective of illness type, severity, and duration [8]. For
treatment adherence, behavioral and multicomponent therapies
have been shown to be more effective than educational programs
aone [9]. The multicomponent approaches included
combinations of a wide range of psychological therapies
incorporating problem-solving, family behavioral therapy,
biofeedback, social skills training, and psychosocial
interventions.

Two recent studies [10,11] have investigated the efficacy of
problem-solving skills training in improving well-being in
children with achronic respiratory condition (asthma) and from
low-income families. For both, the training, delivered either at
the individual family level [11] or as group lessons [10],
involved face-to-face interactive problem-solving activities
including defining problems, finding alternative solutions, and
evaluating solutions. There was some support for the efficacy
of the intervention with improved child academic performance
and self-regulation [10] and health-related well-being [ 11] noted.

While face-to-face psychological interventions for adolescents
with chronic health conditions are available in most hospitals,
the limited availability and accessibility of such programsisa
substantial barrier to more widespread uptake of routine
psychosocial treatment or preventiveinterventions. The Internet
offersadynamic, interactive medium for providing information,
changing attitudes and behavior, and enhancing social support
[12]. It can create contexts where young people can feel safe
enough to participatein activitiesand talk about i ssuesimportant
to them with other young people in similar situations. Despite
their appeal and potential, Internet-based interventionsfor those
with chronic health conditions are still quite novel. Stinson et

http://www.jmir.org/2012/1/e23/

al [13] systematically reviewed nine Internet interventions for
pediatric conditionsincluding asthma, pain, encopresis, obesity,
and traumatic brain injury. They found positive results for
Internet self-management interventions across a range of
outcomes related to knowledge, behavioral change, and
symptom management, but were unableto concludethat Internet
interventions were effective in improving self-efficacy, socia
support, or emotional well-being. They also noted, however,
that more rigorous randomized controlled trials were needed to
endorse the use of Internet interventions.

In addition to the lack of robust randomized controlled trial
data, many of these Internet-based interventions aimed to
improve self-management only and did not provide peer social
support. They did not addresswell-being in terms of increasing
social support from others with a similar health condition or
teaching skillsfor addressing life problems, but simply focused
on problems associ ated with self-management. Increasing social
support was a primary aim of one pilot study involving young
people, aged between 13 and 18 years, with cystic fibrosis[14].
This Internet-based intervention consisted of an online support
group including forums, email facility, and a graffiti wall.
However, there were no chat facilities, so the communication
between the participants was asynchronous. The adolescentsin
the study reported that they enjoyed emailing each other and
going to the website, and were significantly more likely than
before to respond that they had a friend with cystic fibrosis to
whom they could relate following the intervention. Although
promising, the findings of this study are limited, as it was not
arandomized controlled trial and had no control group.

Present Study

Based on the finding that multicomponent interventions are
more successful than educational interventions alone [9], our
study incorporated social support and problem-solving skillsto
improve psychosocial well-being in children and adolescents
with a chronic respiratory condition. The problem-solving
paradigm was based on the work of D’ Zurilla and Nezu [15],
who framed problem solving as a cognitive—behavioral process
whereby individuals endeavor to focus their coping efforts on
altering the problematic nature of the situation, their reactions
to the situation, or both. We developed an Internet intervention,
Breathe Easier Online (BEO), specifically to improve social
support and problem-solving skills. The intervention consisted
of two parts: structured modulesthat the participants completed
on aweekly basistoimprovetheir social problem-solving skills;
and an online community that incorporated both synchronous
and asynchronous communi cation opportunities.

The aim of our study was to evaluate the efficacy of an online
intervention for socially isolated children and adolescents with
achronic respiratory illnesstoimprove psychosocia well-being.
We hypothesized that, in this pilot randomized controlled trial,
those receiving the BEO intervention would show improved
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psychological well-being (as evidenced by lower depression
scores) and problem-solving skills following intervention
compared with those in a wait-list control group. We also
anticipated positive secondary health-related outcomes for the
BEO group, including an improved attitude toward their illness
and improved treatment adherence.

Methods

Participants

We recruited 42 children aged between 10 and 17 years (mean
age 13.58, SD 1.92 years) from the respiratory outpatient clinic
at the Royal Children’s Hospital, Brishane, Australia. Children
weredligibleto participateif they spoke English astheir primary
language, had a primary diagnosis of a chronic respiratory
condition, did not have any cognitive or sensory impairment
that would preclude their completion of study measures, and
weredeemed socially isolated or disadvantaged by hospital staff
based on social indicators (single parent who is unemployed or
employed part-time, and known psychological and/or financial
difficultiesfrom hospital social work records). Exclusion criteria
were children who were unable to use a computer, had an
underlying psychiatric disorder, or had a recent (<3 months)
hospitalization.

Ethical approval was granted by the Behavioral and Social
Sciences Ethical Review Committee at the University of
Queensland and the Human Ethics Committee of the Royal
Children’s Hospital, Brisbane. Informed consent was obtained
from both the parent and participant in those aged 12 years or
older and from parents alone in children aged under 12 years.

Protocol

Potential participantsand their familieswereidentified through
hospital records by aresearch nurse at the hospital between July
2008 and November 2009, and were invited to participate.
Following completion of the consent forms, children were
randomly allocated to one of the two conditions: Internet-based
intervention (BEO) or a wait-list control. Order of random
allocation was predetermined viaa computer program and was
unknown to and concealed from the research staff. After baseline
assessment (time 1) including completion of the package of
guestionnaires and spirometry, thosein the BEO group received
a Toshiba notebook computer and a modem to provide
broadband Internet access for the duration of the study.
Percentage of predicted forced expiratory volume in 1 second
was measured with a spirometer that provides an objective
measure of severity of obstructive lung diseases. The predicted
value is based on Australian norms and depends on the child’s
height, age, and gender.

Paper-and-pencil questionnaire packageswere completed at the
hospital or at participants homes at two time points (time 1:
baseline/preintervention, and time 2: postintervention) for the
BEO condition and at time equivaents to pre- and
postintervention (9 weeks later) for the wait-list group. At time
2, the wait-list group was invited to participate in the
intervention.

http://www.jmir.org/2012/1/e23/
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The Questionnaire Package

This consisted of several measures chosen to evaluate changes
in the participants' psychological well-being (operationalized
by ameasure of depressive symptomatol ogy), problem solving,
attitudes toward their ilIness, and opinions and satisfaction with
the intervention.

Center for Epidemiologic Studies Depression Scale for
Children

The Center for Epidemiologic Studies Depression Scale for
Children (CES-DC) [16] is a 20-item, self-report depression
inventory with each item (eg, “During the past week, | felt like
| wastoo tired to do things”) rated on a 4-point Likert scale (0,
not at al; 1, alittle; 2, some; 3, alot). Higher scores reflect
higher depressive symptoms, with scores greater than 15
reflecting significant depressive symptoms [16]. The CES-DC
hasgood internal consistency (alpha=.89) [16]. Cronbach alpha
= .89 for the current sample.

Social Problem-Solving | nventory—Revised (Short Form)

The Social Problem-Solving Inventory—Revised (Short Form)
(SPSI-R:SF) [17] comprises 25 items proposed to load onto 5
scales: positive problem orientation (eg, “Whenever | have a
problem, | believe it can be solved”), negative problem
orientation (eg, “I feel nervous and unsure of myself when |
have an important decision to make"), rational problem solving
(eg, “When | have a problem to solve, one of the first things |
do is get as many facts about the problem as possible’),
impulsive/careless style (eg, “1 am too impulsive when it comes
to making decisions’), and avoidance style (eg, “1 go out of my
way to avoid having to deal with problemsin my life"). Items
are rated on a 5-point Likert scale (0, not at al true of me; 1,
dlightly true of me; 2, moderately true of me; 3, very true of
me; 4, extremely true of me) in which participants are asked to
indicate how they would usually respond to problems. Higher
scores on each scale indicate greater intensity on that attribute.
The SPSI-R:SF has good internal consistency (alpha = .85 for
adolescents) [17]. Cronbach alpha= .74 for the current sample.

Child Attitude Toward I lIness Scale

The Child Attitude Toward Iliness Scale (CATIS) [18]
comprises 13 items designed to assess how favorably or
unfavorably children feel toward having a chronic health
condition (eg, “How often do you feel different from others
because of your breathing problem?’) on a5-point Likert scale
(1, never; 2, not often; 3, sometimes; 4, often; 5, very often).
Higher scoresreflect more positive attitudestoward illness. The
CATIS has demonstrated good internal consistency (alpha =
.77 to dpha = .89) and test—retest reliability over a 2-week
interval (r = .77 tor = .80) in children and adolescents aged 8
to 17 years with epilepsy and asthma[18,19]. Cronbach apha
= .85 for the current sample.

I ntervention Satisfaction Scale

Thiswas a purpose-created self-report scale designed to explore
the participants’ opinions and satisfaction with the intervention,
as well as seeking feedback at time 2. They rated 8 items (eg,
“Would you recommend the program to others?’) on a 4-point
Likert scale (1, yes, very much so; 2, yes, for the most part; 3,
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no, not really; 4, no, not at all). A final open-ended item allowed
for any general comments or suggestions about the BEO
intervention.

The BEO program

The interactive website for the participants in the BEO group
(see Figure 1) was password protected and consisted of 5
components. My condition, My page, Daily diary, My work,
and My talk.

My condition is a brief summary of each of the respiratory
conditions that provided children with information about their
own condition and conditions of the other children they
encountered in the BEO program.

In My page, participants posted information about themselves
including demographics, a photo (if they wished), favorite
movie, favorite band, and a brief story about themselves. This
page was visible to other BEO participants.

The Daily diary section contained achecklist where participants
noted the medications they had taken each day. They aso

Figure 1. Screenshot of Breathe Easier Online home page.
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recorded how often they conversed with other participants in
the program.

The My work section of the website contained the 6 modules
that formed the focal intervention. The modules were based on
D’ Zurillaand Nezu's problem-solving theory [15] and provided
interactive online skillstraining that targeted problemsin genera
in addition to illness-specific problems. The online package
followed a PACE principle for solving problems. problem
identification, alternative solution generation, conseguences of
each alternative solution, execute solution and evaluate.

The My talk component of the website provided opportunities
for BEO participants to communicate with each other. This
communication could be either asynchronous (discussion board,
email) or synchronous (instant messenger).

The 6 modules progressively and systematically introduced the
participantsto understanding their condition and treatment, the
PACE program, and thinking processes. The intervention was
interactive, as participants completed and submitted homework
and were able to communicate online and regularly with research
staff and other participants.
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Statistical Analysis

Sample size was based on an expected medium effect size of
change in psychosocial measures for the intervention group
with statistical power set at 90% and alpha=.05. We used SPSS
version 17 (IBM Corporation, Somers, NY, USA) to analyze
the data. Anintention-to-treat approach to analyseswas adopted
with al participants included in the fina analysis. The
intention-to-treat analysis (missing values replaced with linear
trend) ensured that those participants who completed time 1
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measures and the intervention (but did not complete all time 2
measures) were included in the analyses. We used descriptive
statisticsto describe characteristics of the sample. Linear mixed
models were used to assess the effects of the intervention on
outcomes using a mixed-model analysis of variance (ANOVA)
approach with time (time 1 vstime 2) asawithin-subjectsfactor
and group (BEO vs wait-list) as a between-subjects factor.
Follow-up analyses were conducted in line with the stated
hypotheses. The criterion for statistical significance was set at
a2-taled value of P < .05.
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Results

Characteristics of Participants

The flow diagram of those we approached and recruited, and
who dropped out is depicted in Figure 2. Of the 42 participants
who agreed to participate, 39 completed thetrial, and 2 dropped
out from the BEO intervention condition (final n = 19) and 1
from the wait-list control condition (final n = 20). All
participants were white and 19/39 (49%) were male. Of the 39
participants, 12 (31%) had asthma, 22 (56%) had cystic fibrosis,
1 (3%) had tracheomalacia, and 2 (5%) had bronchiectasis.

Newcombe et al

Table 1 presentsthe datarelating to demographic and respiratory
conditions of the participants. There were no significant
differences between the wait-list control and BEO intervention
groups on any of the demographic, respiratory condition, or
spirometry results at baseline (time 1; al F < 1). Of the 39
participants in the study, 35 were from single-parent families,
with the magjority (n = 20, 57%) not working. In addition, 13
families were living in rented accommodation and 10 families
reported significant financial and/or psychological issues. A
total of 12 of the children (31%) had reported poor adherence
to treatment.

Table 1. Sample characteristics at baseline for both wait-list control and Breathe Easier Online (BEO) intervention conditions

Wait-list control BEO intervention P value?
(n=20) (n=19)
Age (years)
Mean (SD) 13.63 (1.83) 13.41 (1.99) 71
Gender
Male/female 10/10 9/10 .87
Respiratory condition
Cystic fibrosis 9 13
Asthma 7 5
Other 4 1 24
Spirometry measures
FEV,, % predicted 74.19 (26.31) 78.17 (25.82) 63
FVCS, % predicted 85.10 (26.52) 89.37 (26.76) 61
FEF g0 7504 (L/min)® 61.32(27.72) 62.71 (27.28) 87

3P values for t tests of group differences.

b Forced expiratory volumein 1 second.

€ Forced vital capacity.

9 Forced expiratory flow, midexpiratory phase.

http://www.jmir.org/2012/1/e23/
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Figure2. CONSORT flow diagram for the randomized controlled trial of the Breathe Easier Online intervention.
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Effect of BEO Intervention

The descriptive data for the mixed-models ANOVAs are
presented in Table 2, showing primary outcomes of depressive
symptoms and social problem-solving skills, and secondary
outcomes of attitude toward illness and spirometry (as an
indicator of treatment adherence). The results for the analyses
of depression scores revealed neither significant group (F; 33 =

2.00, P =.17,n%=.06) or time (F < 1, P = .35, n? = .03) main
effects, nor asignificant interaction (F; 33=1.76, P = .19, n%=
.05). Similar results were found for full scale scores on social
problem solving with neither significant main effects for group
(F<1,P=.61n?=.01) or time (F 5 =200, P=.17,n* =
.06), nor their interaction (Fy 3 = 1.82, P=.19,n?=.06). These
nonsignificant main and interaction effects were repeated for
each of the sociad problem subscales except for
impulsive/carelessness, where a significant time main effect
was evident (Fy 5 = 9.72, P = .004, n = .24). Irrespective of
participation in the intervention, the young peopl e reported less
of this problem-solving behavior at time 2 (mean 7.06, SD 3.43)
than they did at time 1 (mean 9.18, SD 4.58). The mixed-model
ANOVA on participants' attitudes toward illness resulted in
nonsignificant main effects of time (Fy 33 = 3.23, P = .08, n’=
.09) and group (F < 1, n? = .01), as well as their interaction
(Fras=1.26,P =.27,n*=.04).

For the spirometry results, both main effects of group (Fy 35 =
1.69, P = .20, n?=.05) and time (F < 1, P = .65, n*> = .01) were

nonsignificant, as was their interaction (F < 1, P = .64, n® =
.01).

Degspite these nonsignificant findings, we conducted further
analyses to explore more fully and specifically the hypotheses
of interest. These analyses incorporated examination of group
differences on participants change scores (ie, difference in
scores between time 1 and time 2), differences across time for
each of the BEO and wait-list groups separately, and a priori
levels of clinically significant (as opposed to statistically
significant) change.

Thefindingsfrom the analyses of change scores are summarized
in Table 3. There were no significant group differences for
change scores across all outcome measures. However, further
analysesinvestigating the significance of the differences across
time for the BEO and wait-list groups separately did identify

http://www.jmir.org/2012/1/e23/
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some noteworthy findings. In line with the stated hypotheses,
the depression scoresfor the BEO group following intervention
(mean 9.53, SD 7.54) were significantly lower than reported at

baseline (mean 13.67, SD 10.52; F, 55 =4.38, P=.04,n?=.12).

Such was not the case for the wait-list group (time 1: mean
16.41, SD 15.64; time 2: mean 17.09, SD 13.24; F <1, P= .54,

n?=.01).

For the SPSI-R:SF, follow-up analyses indicated that those in
the BEO group were significantly less likely to report an
impulsive/careless problem-solving style following their
intervention (mean 5.88, SD 2.89) than at time 1 (mean 8.44,

SD 4.10; F, 5, = 6.80, P = .01, n? = .18). The wait-list group
showed no significant difference in this approach to problem
solving across the same time period (time 1: mean 9.88, SD

5.01; time 2: mean 8.18, SD 3.61; F; 4 = 3.20, P = .08, n? =
09).

Further, the participants in the BEO group reported a
significantly better attitude toward their illness following the
intervention (mean 3.61, SD 0.60) than at baseline (mean 3.29,

SD 0.64; F;33 = 440, P = .04, n? = .12). There was no

significant difference in the wait-list group (F < 1, P = .64, n?
=.01).

In some settings, differences between groups may be considered
of clinical significance despite nonsignificant statistical
differences. A common decision criterion for clinical
significance is a change in scores (or difference between the
groups) equal to one-half of the average of the pooled standard
deviation [20]. Based on this criterion, there was evidence of
trends toward clinical significance in group differences for
depression, impulsive/careless problem-solving style, and
attitudes toward illnesswith improvements supporting the BEO
group.

We analyzed responses to the Intervention Satisfaction Scale
guestionnaire to gauge the participants’ perceptions of the BEO
program following their completion of the online modules.
Almost all (18/19, 95% of participants) reported that they were
happy to do the program and “thoroughly enjoyed” it (15/19,
79%). Most (18/19, 95%) stated that they would highly
recommend the program to others. Only 2 participants dropped
out of the program (1 family relocated) and all participantswho
remained in the project completed all 6 online modules.
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Table 2. Descriptive statistics on outcome measures for children and adolescents for Breathe Easier Online (BEO) intervention and wait-list control

conditions
Outcome measure BEO Intervention Wait-list
Mean SD Mean SD
CESDC?
Timel 13.67 10.52 16.41 15.64
Time2 9.53 7.54 17.09 13.24
SPSI-R:SF P
Positive problem orientation
Timel 10.44 4.44 11.35 314
Time 2 10.28 374 10.65 4.66
Negative problem orientation
Timel 5.88 4.90 5.82 2.88
Time 2 4.06 3.09 6.85 5.68
Rational problem solving
Timel 8.06 4.42 9.24 491
Time 2 8.82 5.93 8.88 3.68
Impulsive/careless style
Timel 8.44 4.10 9.88 5.01
Time 2 5.88 2.89 8.18 3.61
Avoidance style
Timel 7.19 4.71 7.06 317
Time 2 6.13 443 6.48 5.03
Overall score
Timel 11.40 3.29 11.56 1.86
Time 2 12.62 2.65 11.59 2.86
CATIS®
Timel 3.29 0.64 331 0.76
Time 2 3.61 0.60 3.38 0.72
FEV 1pred? (%)
BEO 83.17 18.88 74.19 26.31
Wait-list 83.19 17.20 71.98 32.52

8 Center for Epidemiologic Studies Depression Scale for Children (higher scores reflect greater depressive symptomatology).
b Social Probl em-Solving Inventory—Revised (Short Form) (higher scores reflect greater use of that problem-solving style).

€ Child Attitude Toward IlIness Scale (higher scores reflect a more positive attitude toward the illness).

9 predicted forced expiratory volumein 1 second.
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Table 3. Descriptive statistics on change scores (time 1 to time 2 differences) of outcome measures for children and adolescents for Breathe Easier

Online (BEO) intervention and wait-list control conditions

QOutcome measure Change scores P value? Effect size
BEO Intervention Wait-list
Mean SD Mean SD
CESDCP —4.14 7.56 0.68 13.29 19 .05
SPSI-R:SF ©
Positive problem orientation -0.16 4.00 -0.71 5.38 74 .01
Negative problem orientation -1.81 4.20 1.03 4,94 .09 .09
Rational problem solving 0.81 4.15 -041 3.32 .36 .03
Impulsive/careless style -2.56 3.16 -171 454 54 .01
Avoidance style -1.06 5.08 -0.59 5.40 .79 .01
Overall score 122 2.62 0.03 245 19 .06
CATISH 0.32 057 0.07 0.73 27 04
FEVpred® 0.03 13.47 221 15.19 64 .01

3P value comparing group differences on change scores.

b Center for Epidemiologic Studies Depression Scale for Children (negative scores represent fewer symptoms of depression at time 2 than at time 1).
€ Social Problem-Solving Inventory (negative scores represent less of that style at time 2 than at time 1).
d Child Attitude Toward IlIness Scale (positive change scores represent a more positive attitude at time 2 than at time 1).

€ Predicted forced expiratory volume in 1 second.

Discussion

BEO is an Internet-based intervention designed to improve the
well-being of children and adol escents with achronic respiratory
condition. Although there were no significant group differences
following the intervention, there was evidence, albeit
preliminary and tentative, of the efficacy of the program in
improving attitudes toward illness, reducing depression
symptoms, and decreasing mal adaptive social problem solving
(impulsive/careless style) for the participantsin the BEO group
following their intervention. The program was met with
considerable enthusiasm from the participants and their parents.
The majority of families reported they would definitely
recommend it to others. The attrition rate was very low, as
participants enjoyed interacting on the specifically created
website.

Comparisonswith Prior Work

The present study extends on previous research [21-24] by
demonstrating the initial efficacy and feasibility of
Internet-based interventions with young people with chronic
health conditions. However, many of the previously reported
interventions have not specifically addressed the young person’s
psychosocial well-being but have focused on symptom
monitoring [21], pain treatment [25], health care [26], and
education [23]. In fact, where psychosocial well-being was an
outcome, the findings have been equivocal [21,22]. Although
acknowledging the methodological, intervention, and illness
differences that exist between the present study and this past
research, it isimportant to note that our study is unique in that
we found modest improvementsin problem solving and attitudes

http://www.jmir.org/2012/1/e23/

toward illness and lowering depression following our online
intervention.

Limitations

Despite the promising findings, our study has some limitations
that must be recognized. The nonsignificant group differences
across all outcome measures need to be interpreted in light of
severa factors. It may be that the intervention, itself, was not
sufficiently focused or presented on a platform that would
engage the participantsin away that would lead to hypothesized
improvements. While necessarily directed at set and established
problems, the online modules might have provided more room
for participant-own identification of their problems followed
by therapist-guided group identification of resolutions. This
would have created a greater relevance, engagement, and
interaction with the modules. The sample size was small, and
this may have affected our ability to detect true group
differences across other outcome measures (ie, statistical power).
Although statistically nonsignificant, some of our findingswere
encouraging, indicating trends that a larger sample size might
lead to significant results. Another limitation concerned the
participants’ baseline well-being scores. These were not at
clinical levels (except for the depression scores in the wait-list
group), and this may have hindered the likelihood of
improvements showing following the intervention. There is
some evidence that interventions for participants not within a
clinica range do not produce changes of significance in
symptoms [27]. Finally, the children progressed unevenly and
at various speeds through the online modules with life events
(eg, holidays) disrupting progress. This is an acknowledged
problem with Internet interventions with children [28] and can
have an influence on their impact.
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Future Research

This study has provided pilot datafor future work, as the small
sampl e size rendersthis study underpowered. Also, the findings
of the current pilot study highlight several avenues for future
research. Despite the participants engagement with the
Web-based modul es, anecdotal feedback suggeststhat they were
too text intensive. Future research may investigate the efficacy
of Internet-based interventions using different modalities (text,
picture, or video) across different age groupsto find the optimal
age-related combination. While the children and adolescentsin
our BEO group demonstrated positive gains, the question asto
whether these gains compare favorably with those of
face-to-face interventions remains unanswered, as does the
guestion of the maintenance of any gainsin well-being. Future
research that makes direct comparisons with a face-to-face
intervention group is necessary to ensure that the online
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environment does overcome some of the faceto-face
intervention barriers (eg, accessibility) but not at the expense
of gainsin well-being.

Conclusions

The Internet offers an exciting possibility for intervention with
children and adolescents with chronic respiratory conditions,
as it can be interactive, engaging, and fun and can provide
unique opportunities for online peer and professional support
that can continue once the intervention has been completed.
Moreover, it can overcome some of the barriers and
impediments found in face-to-face interventions. Our findings
are promising but also highlight the need for further research
attention toward specifically designed online programs as an
intervention with children and adolescents with chronic health
conditions.

This work was supported by the Telstra Foundation and Royal Children’s Hospital Foundation (Grant Number 10237). AC is
funded by an NHMRC Practitioner Fellowship (Grant Number 545216).

Conflictsof I nterest
None declared.

Multimedia Appendix 1
CONSORT-EHEALTH (V1.6) checklist [29].

[PDEF File (Adobe PDF File), 814K B-Multimedia Appendix 1]

References

1.  Australian Bureau of Statistics. National Health Survey: Summary of Results, 2007-2008. Canberra: ABS; 2009. URL.:
http://www.abs.gov.auW/AUSSTAT S/abs@.nsf/L ookup/4364.0M ai n+Features12007-2008%20( Rei ssue) ?20penDocument

[accessed 2012-01-30] [WebCite Cache ID 655muK 3HC]

2. Almaqvist C, Pershagen G, Wickman M. Low socioeconomic status as a risk factor for asthma, rhinitis and sensitization at
4 yearsin abirth cohort. Clin Exp Allergy 2005 May;35(5):612-618. [doi: 10.1111/j.1365-2222.2005.02243.x] [Medline:
15898983]

3. Cesaroni G, Farchi S, Davoli M, Forastiere F, Perucci CA. Individual and area-based indicators of socioeconomic status
and childhood asthma. Eur Respir J 2003 Oct;22(4):619-624 [FREE Full text] [Medline: 14582914]

4.  Bush JP, Huchital JR, Simonian SJ. Anintroduction to program and research initiatives of the Starbright Foundation. Child
Health Care 2002;31(1):1-10. [doi: 10.1207/S15326888CHC3101 1]

5. McQuaid EL, Kopel SJ, Nassau JH. Behaviora adjustment in children with asthma: a meta-analysis. J Dev Behav Pediatr
2001 Dec;22(6):430-439. [Medline: 11773808]

6. BedelL. Scholarly literature review: Efficacy of psychological interventions for pediatric chronic illnesses. J Pediatr
Psychol 2006 Jun;31(5):437-451. [doi: 10.1093/jpepsy/jsj079] [Medline: 16162841]

7. Kibby MY, Tyc VL, Mulhern RK. Effectiveness of psychological intervention for children and adolescents with chronic
medical illness: ameta-analysis. Clin Psychol Rev 1998 Jan;18(1):103-117. [Medline: 9455625]

8.  Northam EA, Matthews LK, Anderson PJ, Cameron FJ, Werther GA. Psychiatric morbidity and health outcome in Type
1 diabetes--perspectives from a prospective longitudinal study. Diabet Med 2005 Feb;22(2):152-157. [doi:
10.1111/j.1464-5491.2004.01370.x] [Medline: 15660731]

9. Kahanas, Drotar D, Frazier T. Meta-analysis of psychological interventionsto promote adherence to treatment in pediatric
chronic health conditions. J Pediatr Psychol 2008 Jul;33(6):590-611. [doi: 10.1093/jpepsy/jsm128] [Medline: 18192300]

10. Clark NM, Shah S, Dodge JA, Thomas LJ, Andridge RR, Little RJ. An evaluation of asthmainterventions for preteen
students. J Sch Health 2010 Feb;80(2):80-87. [doi: 10.1111/j.1746-1561.2009.00469.x] [Medline: 20236406]

11.  Seid M, Varni JW, Gidwani P, Gelhard LR, Slymen DJ. Problem-solving skills training for vulnerable families of children
with persistent asthma: report of arandomized trial on health-related quality of life outcomes. J Pediatr Psychol 2010
Nov;35(10):1133-1143. [doi: 10.1093/jpepsy/jsp133] [Medline: 20061311]

http://www.jmir.org/2012/1/e23/ JMed Internet Res 2012 | vol. 14 | iss. 1| e23 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v14i1e23_app1.pdf&filename=e840b1577442f1b363cf9d45814db8e4.pdf
https://jmir.org/api/download?alt_name=jmir_v14i1e23_app1.pdf&filename=e840b1577442f1b363cf9d45814db8e4.pdf
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/4364.0Main+Features12007-2008%20(Reissue)?OpenDocument
http://www.webcitation.org/

                                                655muK3HC
http://dx.doi.org/10.1111/j.1365-2222.2005.02243.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15898983&dopt=Abstract
http://erj.ersjournals.com/cgi/pmidlookup?view=long&pmid=14582914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14582914&dopt=Abstract
http://dx.doi.org/10.1207/S15326888CHC3101_1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11773808&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsj079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16162841&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9455625&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2004.01370.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15660731&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsm128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18192300&dopt=Abstract
http://dx.doi.org/10.1111/j.1746-1561.2009.00469.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20236406&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsp133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20061311&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Newcombe et al

12.

13.

14.

15.

16.

17.

18.

19.

20.
21

22.

23.

24,

25.

26.

27.

28.

29.

Bull SS, Gaglio B, McKay HG, Glasgow RE. Harnessing the potential of the internet to promote chronic illness
self-management: diabetes as an example of how well we are doing. Chronic I11n 2005 Jun;1(2):143-155. [Medline:
17136920]

Stinson J, Wilson R, Gill N, Yamada J, Holt J. A systematic review of internet-based self-management interventions for
youth with health conditions. JPediatr Psychol 2009 Jun;34(5):495-510. [doi: 10.1093/jpepsy/jsn115] [Medline: 19029142]
Johnson KB, Ravert RD, Everton A. Hopkins Teen Central: Assessment of an internet-based support system for children
with cystic fibrosis. Pediatrics 2001 Feb;107(2):E24. [Medline: 11158498]

D'ZurillaTJ, Nezu AM. Problem-Solving Therapy: A Social Competence Approach to Clinical Intervention. 2nd edition.
New York, NY: Springer; 1999.

Fendrich M, Weissman MM, Warner V. Screening for depressive disorder in children and adol escents: validating the Center
for Epidemiol ogic Studies Depression Scale for Children. Am JEpidemiol 1990 Mar;131(3):538-551. [Medline: 2301363]
D'ZurillaTJ, Nezu AM, Maydeu-Olivares A. SPSI-R: Socia Problem-Solving Inventory-Revised (SPSI-R). North Tonawanda,
NY: Multi-Health Systems; 2002.

Austin JK, Huberty TJ. Development of the Child Attitude Toward IlIness Scale. JPediatr Psychol 1993 Aug;18(4):467-480.
[Medline: 8410570]

Heimlich TE, Westbrook LE, Austin JK, Cramer JA, Devinsky O. Brief report: Adolescents' attitudes toward epilepsy:
further validation of the Child Attitude Toward IlIness Scale (CATIS). J Pediatr Psychol 2000;25(5):339-345. [Medline:
10880064]

Cohen J. Statistical Power Analysisfor the Behavioral Sciences. 2nd edition. Hillsdale, NJ: L Erlbaum Associates; 1988.
Chan DS, Callahan CW, Hatch-Pigott VB, Lawless A, Proffitt HL, Manning NE, et al. Internet-based home monitoring
and education of children with asthmaiscomparableto ideal office-based care: results of al-year asthmain-home monitoring
trial. Pediatrics 2007 Mar;119(3):569-578 [FREE Full text] [doi: 10.1542/peds.2006-1884] [Medline: 17332210]

Jan RL, Wang JY, Huang MC, Tseng SM, SuHJ, Liu LF. Aninternet-based interactive telemonitoring system for improving
childhood asthma outcomesin Taiwan. Telemed J E Health 2007 Jun; 13(3):257-268. [doi: 10.1089/tmj.2006.0053] [Medline:
17603828]

Runge C, Lecheler J, Horn M, Tews JT, Schaefer M. Outcomes of a Web-based patient education program for asthmatic
children and adolescents. Chest 2006 Mar;129(3):581-593 [FREE Full text] [doi: 10.1378/chest.129.3.581] [Medline:
16537855]

Stinson JN, McGrath PJ, Hodnett ED, Feldman BM, Duffy CM, Huber AM, et a. An internet-based self-management
program with telephone support for adolescents with arthritis: a pilot randomized controlled trial. J Rheumatol 2010
Sep;37(9):1944-1952. [doi: 10.3899/jrheum.091327] [Medline: 20595280]

HicksCL, von Bagyer CL, McGrath PJ. Online psychological treatment for pediatric recurrent pain: arandomized evaluation.
J Pediatr Psychol 2006 Aug;31(7):724-736. [doi: 10.1093/jpepsy/js065] [Medline: 16093516]

Joseph CL, Peterson E, Havstad S, Johnson CC, Hoerauf S, Stringer S, Asthmain Adolescents Research Team. A web-based,
tail ored asthma management program for urban African-American high school students. Am J Respir Crit Care Med 2007
May 1;175(9):888-895 [FREE Full text] [doi: 10.1164/rccm.200608-12440C] [Medline: 17290041]

Sawyer MG, Pfeiffer S, Spence SH, Bond L, Graetz B, Kay D, et al. School-based prevention of depression: arandomised
controlled study of the beyondblue schools research initiative. J Child Psychol Psychiatry 2010 Feb;51(2):199-209. [doi:
10.1111/j.1469-7610.2009.02136.x] [Medline: 19702662]

March S, Spence SH, Donovan CL. The efficacy of an internet-based cognitive-behavioral therapy intervention for child
anxiety disorders. J Pediatr Psychol 2009 Jun;34(5):474-487. [doi: 10.1093/jpepsy/jsn099] [Medline: 18794187]
Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: Improving and Standardizing Evaluation Reports
of Web-based and Maobile Hedlth Interventions. JMed I nternet Res 2011;13(4):€126 [ FREE Full text] [doi: 10.2196/jmir.1923]
[Medline: 22209829]

Abbreviations

ANOVA: analysis of variance

BEO: Bresthe Easier Online

CATIS: Child Attitude Toward IlIness Scale

CES-DC: Center for Epidemiologic Studies Depression Scale for Children
FEV1: forced expiratory volumein 1 second

PACE: problem, aternative solutions, consequences, execute

SPSI-R:SF: Social Problem-Solving Inventory—Revised (Short Form)

http://www.jmir.org/2012/1/e23/ JMed Internet Res 2012 | vol. 14 |iss. 1| €23 | p. 11

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17136920&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsn115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19029142&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11158498&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2301363&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8410570&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10880064&dopt=Abstract
http://pediatrics.aappublications.org/cgi/pmidlookup?view=long&pmid=17332210
http://dx.doi.org/10.1542/peds.2006-1884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17332210&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2006.0053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17603828&dopt=Abstract
http://www.chestjournal.org/cgi/pmidlookup?view=long&pmid=16537855
http://dx.doi.org/10.1378/chest.129.3.581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16537855&dopt=Abstract
http://dx.doi.org/10.3899/jrheum.091327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20595280&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsj065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16093516&dopt=Abstract
http://ajrccm.atsjournals.org/cgi/pmidlookup?view=long&pmid=17290041
http://dx.doi.org/10.1164/rccm.200608-1244OC
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17290041&dopt=Abstract
http://dx.doi.org/10.1111/j.1469-7610.2009.02136.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19702662&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsn099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18794187&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Newcombe et al

Edited by G Eysenbach; submitted 16.11.11; peer-reviewed by T Palermo, N Zwar; comments to author 06.12.11; revised version
received 18.12.11; accepted 13.01.12; published 08.02.12

Please cite as:

Newcombe PA, Dunn TL, Casey LM, Sheffield JK, Petsky H, Anderson-James S, Chang AB

Breathe Easier Online: Evaluation of a Randomized Controlled Pilot Trial of an Internet-Based Intervention to Improve Well-being
in Children and Adolescents With a Chronic Respiratory Condition

J Med Internet Res 2012;14(1):e23

URL: http://www.jmir.org/2012/1/e23/

doi: 10.2196/jmir.1997
PMID: 22356732

©Peter A Newcombe, Tamara L Dunn, Leanne M Casey, Jeanie K Sheffield, Helen Petsky, Sophie Anderson-James, Anne B
Chang. Originaly publishedinthe Journal of Medical Internet Research (http://www.jmir.org), 08.02.2012. Thisis an open-access
article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the origina work, first published in the
Journal of Medical Internet Research, is properly cited. The complete bibliographic information, alink to the original publication
on http://www.jmir.org/, as well as this copyright and license information must be included.

http://www.jmir.org/2012/1/e23/ JMed Internet Res 2012 | vol. 14 | iss. 1| e23 | p. 12
(page number not for citation purposes)

RenderX


http://www.jmir.org/2012/1/e23/
http://dx.doi.org/10.2196/jmir.1997
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22356732&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

