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Abstract

This systematic review provides a synthesis of randomized-controlled trials of technology-focused family interventions for
children with chronic illnesses and their families, focused on describing the current state of the literature and generating
recommendations for future family systems work in the field of eHealth/mHealth. Twenty-three studies met inclusion criteria
and were included in the systematic review. No identified studies featured an mHealth delivery modality. Relevant data were
extracted and studies were assessed for quality. There was great variability with regard to intervention factors (e.g., format)
and family-centered intervention targets. There is some evidence that eHealth interventions may lead to improvements in
particular domains of family functioning (e.g., family conflict) for some groups of participants. However, mixed results and
selection of numerous different intervention targets by investigators make it challenging to draw summative conclusions
about the overall effectiveness of family systems eHealth interventions. Future research should move beyond feasibility/
acceptability studies and examine family-centered processes as primary outcomes. Future research should also consider
novel intervention formats to determine whether intervention effects are more robust for certain groups (e.g., individuals

who prefer electronic intervention delivery to in-person intervention).
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Introduction

Family systems interventions in pediatric chronic illness
are used across pediatric populations (e.g., cancer, T1DM,
TBI, asthma, obesity, and sickle cell, Eccleston, Fisher, Law,
Bartlett, & Palermo, 2015; Mullins, Gillapsy, Molzon, &
Chaney, 2014). These interventions are of critical impor-
tance because of the prevalence of pediatric chronic illness
(e.g., Van Cleave, Gortmaker, & Perrin, 2010) and the wide-
reaching impact of many pediatric illnesses on the entire
family system. For example, within the field of pediatric
oncology, several studies highlight the interconnectedness
between family members in terms of psychosocial func-
tioning and outcomes (Gutiérrez-Colina, Lee, VanDellen,
Mertens, & Gilleland Marchak, 2017; Pai et al., 2007; Van
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Schoors et al., 2017). Moreover, research shows that parent,
child, and family-level functioning are closely linked, and
that a positive family environment supports better physical
and psychosocial outcomes for children with chronic ill-
nesses (Alderfer, Kazak, & Canter, in press). Family sys-
tems interventions include interventions for parents (e.g.,
Sahler et al., 2005, 2013) or multiple members of the family
(e.g., Kazak, Simms, & Rourke, 2002; Palermo et al., 2009).
While the advantages of family systems interventions are
well documented in the field, logistical difficulties related
to participant recruitment, scheduling, and retention often
interfere with intervention delivery, particularly during times
of acute crisis (Devine et al., 2016; Lutz Stehl et al., 2009;
Tercyak, Donze, Prahlad, Mosher, & Shad, 2006).

eHealth (electronic) and mHealth (mobile) interventions
may help overcome some of these challenges by offering
alternative and potentially more accessible modalities of
intervention delivery when compared to in-person interven-
tions. Broadly speaking, eHealth interventions use technol-
ogy (e.g., telehealth) to enhance delivery of psychosocial
or medical care, and may supplement or replace in-person
intervention (Cushing & Steele, 2010; Palermo, 2008).


http://crossmark.crossref.org/dialog/?doi=10.1007/s10880-018-9565-8&domain=pdf

Journal of Clinical Psychology in Medical Settings (2019) 26:68-87

69

mHealth generally refers to the use of mobile technology,
including smartphones, wearable devices, and text messag-
ing (Borrelli & Ritterband, 2015). With regard to family
systems interventions, eHealth and mHealth interventions
present a unique opportunity to overcome several barriers
common to in-person interventions. For example, eHealth
and mHealth interventions are generally more flexible than
traditional face-to-face interventions in terms of timing and
location of intervention delivery, which may make it easier
to recruit and retain multiple family members. A recent
manuscript from Doss, Feinberg, Rothman, Roddy, and
Comer (2017) highlights some of the potential advantages
of using technology to deliver family interventions, includ-
ing reduced barriers to care and potential engagement of
multiple family members, some of whom may be unwilling
to commit to an in-person intervention. Additionally, given
the high estimated costs associated with several pediatric
chronic illnesses (e.g., Miller, Coffield, Leroy, & Wallin,
2016) and the increased focus on cost-containment and cost-
effectiveness within healthcare (McGrady, 2014; Orszag &
Emanuel, 2010), eHealth interventions that increase access
to and efficiency of evidence-based interventions may be
appealing to insurers and healthcare systems from a financial
perspective.

A recent review of the literature found that the internet
is commonly used by caregivers to seek out health-related
information and communicate with health professionals, as
well as to build support networks (Park, Kim, & Steinhoff,
2016). Most households in the United States have access to
a computer (83.8%) and/or smartphone (77%) and 74.4%
have internet access (File & Camille, 2014; Pew Research
Center, 2017), indicating that web-based interventions are a
potentially important mechanism for overcoming barriers to
face-to-face intervention services. To that end, eHealth and
mHealth interventions have been utilized increasingly by
psychologists for delivery of family interventions in cystic
fibrosis (e.g., Stark et al., 2016), injury (Marsac et al., 2013),
encopresis (e.g., Ritterband et al., 2008), chronic pain (e.g.,
Long & Palermo, 2009; Palermo et al., 2009), and cancer
(e.g., Mayer et al., 2010).

Several meta-analytic and systematic reviews have pre-
viously been conducted regarding use of eHealth/mHealth
in child psychology (Brannon & Cushing, 2015; Cushing
& Steele, 2010; Fedele, Cushing, Fritz, Amaro, & Ortiga,
2017; Stinson, Wilson, Gill, Yamada, & Holt, 2009), and
a recent review summarized the literature related to tech-
nology-based interventions for youth with mental/behav-
ioral health concerns and their parents (Watson McDonell
& Prinz, 2017). However, to the best of our knowledge,
there has not been a prior review specifically focused upon
technology-focused family interventions in pediatric chronic
illness. As these interventions increase in frequency and

popularity, there is an important need to summarize the
existent literature and understand the potential impact of
these interventions on family-centered processes (e.g., con-
flict, communication). This primary purpose of this review
is to describe characteristics of current technology-focused
interventions for families of children with chronic illnesses,
including any evidence for effectiveness with regard to tar-
geted family-centered processes. A secondary aim is to gen-
erate recommendations for future family systems work in
the field of eHealth/mHealth based upon the present state
of the literature.

Methods
Search Process

Procedures for this systematic review were guided by the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) model (Moher, Liberati, Tet-
zlaff, Altman, & The PRISMA Group, 2009). Initial litera-
ture searches were performed in PubMed, CINAHL, and
Psyclnfo for all articles published from database inception
through August 2016. A second search was conducted in
July 2017 to capture any additional published studies. Two
medical research librarians assisted with the selection of
search terms and search process. No attempts were made to
locate or contact researchers for unpublished studies such as
dissertations or conference presentations.

Search terms included the following words: “family
system,” “family function,” “family,” “parent,” “eHealth,”
“mHealth,” “internet,” “telehealth,” “web-based,” “pediat-
ric,” “child.” A wildcard symbol (*) was used for certain
terms (i.e., family function*, family system*, child*) to
ensure that variations of the keywords were retrieved. Refer-
ence lists of seminal papers in the field and papers identified
for inclusion through the initial literature search were also
manually searched to ensure that all potentially eligible stud-
ies were identified. The search yielded 5048 peer-reviewed
articles, with 3262 remaining after duplicates were removed.

Study Selection

To be eligible for inclusion in the systematic review, articles
had to meet the following criteria: (1) written in English; (2)
published in a peer-reviewed journal; (3) randomized control
trial; (4) pediatric chronic illness focus (pediatric defined as
<age 21); (5) Family focused, defined as either focusing on
a family systems outcome (e.g., direct impact of a pediat-
ric health condition on a parent behavior), a family process
(e.g., problem solving), or a family relationship (e.g., par-
ent—child relationship). (6) eHealth or mHealth intervention.
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Articles were excluded if they failed to meet any of the
inclusion criteria. For the purpose of tracking reasons for
exclusion, articles that were excluded for multiple rea-
sons (e.g., not pediatric, not eHealth) were only tracked as
excluded for the first inclusion criteria that they failed to
meet. Interventions that were primarily in-person interven-
tions (e.g., in-person intervention with two phone-based
check-ins) were excluded. Although mHealth studies were
eligible for inclusion, no studies that met all inclusion crite-
ria featured mHealth interventions.

Review Process

Twenty percent of all initially identified articles were
screened independently for inclusion/exclusion by three
coders (K.C., J.C., and M.S.) to establish reliability. All
discrepancies were reviewed and discussed until consensus
was achieved. Following the establishment of reliability,
remaining articles were evenly divided between the three
coders and titles and abstracts were screened to determine
eligibility for full-text review. The coders then conducted
full-text review of eligible articles, and met again to review
the process for data abstraction. Data abstracted from the
articles included: sample information (e.g., population,
age range), intervention information (e.g., type of eHealth,
length of intervention), outcome information (e.g., target
outcomes, data collection time points, measures used), and
family-specific results (e.g., results related to family con-
flict or communication). Final eligibility for inclusion in
the systematic review was established by consensus of all
coders.

Study quality was assessed using the CONSORT check-
list for reporting trials of non-pharmacologic treatments. All
included studies (n=23) were independently assessed by
two study authors (K.C. and M.S.). Agreement was 93% fol-
lowing the first search and all discrepancies were discussed
until consensus was achieved. Three additional studies were
added to the review following the conclusion of the sec-
ond search, and agreement was 100% for these new studies.
Using a descriptive system created by Stinson et al. (2009)
to group studies based on quality according to the 23-item
CONSORT checklist for non-pharmacological trials, studies
were rated “poor” if scored <8, “fair” if rated between 9 and
16, and “good” if rated > 17. According to this system, arti-
cles were awarded one point for each item on the CONSORT
checklist that was addressed by the authors. A copy of the
most recent CONSORT checklist is available for download
from the CONSORT statement website (http://www.conso
rt-statement.org/extensions?ContentWidgetld=558; Boutron
etal., 2017).

@ Springer

Results

A final search yielded 3262 unique records. Of these, 3123
were removed after an initial title/abstract screen. Full-text
records (n=139) were assessed for eligibility, and 116 were
excluded for reasons detailed in Fig. 1 (e.g., not pediatric
health focused). Twenty-three articles were included in the
systematic review.

Study Quality

There was some variability with regard to study quality for
the included studies. One study (4%) was rated as “poor,”
7 studies (30%) were rated as “fair,” and 15 (65%) studies
were rated as “good.” The only study rated as poor did not
report anticipated results due to high attrition, so zeros were
awarded for many categories in the rating system by default.
It appeared that the majority of the “fair” studies and all of
the “good” quality studies were reported with specific atten-
tion to include the elements of the CONSORT checklist, as
they frequently reported on specific items covered by the
checklist such as randomization procedures.

Characteristics of Study Participants

Detailed demographic data for each study are shown in
Table 1. Interventions' targeted families of children with
asthma, burns, cancer, chronic kidney disease, chronic
pain, epilepsy, headache, obesity, type 1 diabetes, sickle
cell disease, and traumatic brain injury (TBI). Interventions
included a wide range of number of participants, ranging
from 6 individuals to 320 individuals. Most interventions
included multiple members of the family; however, 6 of the
23 interventions were delivered to only one family member
(4 to caregivers only, 2 to children only). About one-third of
the studies (8 out of 23) were from the same research group
and focused on TBI. 17 studies provided some measure of
family socioeconomic status or income, 14 studies included
some measure of parent educational status, and only 4 stud-
ies provided any information about parental employment
status.

! Intervention conditions included the following: I-INTERACT
(TBI), unnamed online program (burns), Triple P ‘Positive Parent-
ing Programme’ (Asthma), telemedicine (obesity), videoconferencing
(epilepsy), TeenCope (TIDM), Web-MAP (chronic pain, headache),
telehealth behavioral therapy (T1DM), CAPS (TBI), OPIS (CKD),
online FPS (TBI), TOPS (TBI), Cascade (cancer survivors), HIP-
Teens (obesity), STARBRIGHT World (SCD).
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Fig.1 PRISMA diagram for
article selection. Reproduced
with permission from Moher
et al. (2009). http://www.prism
a-statement.org

)

m PRISMA 2009 Flow Diagram

Records identified through
database searching
(n=4932)

Additional records identified
through other sources
(n=116)

Identification

[

)

Records after duplicates removed
(n=3262)

Eligibility Screening

Included

Characteristics of Interventions

Interventions varied in specific characteristics (Table 2).
Control group conditions included no-treatment waitlists,
usual care, specialized care, and access to information-only
websites. Intervention length ranged from 3 to 36 sessions,
and duration ranged from 2 weeks to 2 years?. 17 of the 23
interventions were delivered via multiple modalities, such
as through a website with a teleconference follow-up com-
ponent. 20 of the 23 interventions included some form of
contact with an interventionist, ranging from online mes-
saging with a coach to videoconferencing to review session
content and learn new skills.

2 White et al. (2004) featured a 2-year intervention; however, out-
comes from the first 6 months only are reported in the included man-
uscript.

A 4

Records excluded
(n=3123)

Records screened
(n=3262)

A 4

Full-text articles assessed Full-text articles excluded,
for eligibility with reasons
(n=139) (n=116)

Non-RCT =70
Feasibility/acceptability
Y study =5
Studies included in Not pediatric health
qualitative synthesis focused = 14
(n=23) Not family focused = 26
Not eHealth =1

Family-Centered Processes

Several common categories of family-centered processes
were evident across studies and are discussed below. Refer
to Table 3 for detailed information about the processes
measured in each study. It was rare for the family-centered
process to be the sole or primary outcome. The majority of
included studies investigated a range of measured outcomes,
including feasibility and psychosocial outcomes (e.g., inter-
nalizing symptoms) for a specific member of the family.

Family Conflict/Problems/Communication

Eight studies (Glueckauf et al., 2002; Grey et al., 2013;
Ketchen et al., 2006; Lehmkuhl et al., 2010; Narad et al.,
2015; Sveen et al., 2017; Wade et al., 2011; Whittemore
et al., 2012) targeted conflict/problems/communication
between members of the family and assessed this as an inter-
vention outcome, with six of the eight studies reporting a

@ Springer
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significant reduction in some form of conflict following the
intervention for at least some participants. Whittemore et al.
(2012) also reported a reduction in conflict for all partici-
pants, although this reduction was not significant. Several
studies also reported significant results in the opposite direc-
tion than was predicted. Lehmkuhl et al. (2010) found that
parents in the treatment arm reported a significant increase
in unsupportive behaviors and youth in the treatment arm
reported a significant decrease in warmth and caring parent-
ing behaviors, while parents and youth in the waitlist group
reported the opposite effects. Narad et al. (2015) reported
mixed effectiveness with regard to parent—child conflict, but
also found significant declines in observed effective par-
ent—child communication for participants with severe TBI
in the intervention group. Conflict was measured differently
across studies, ranging from illness-specific measures of
family conflict (Grey et al., 2013) to single items about per-
ceived relationships between family members (Wade et al.,
2011). Although it is difficult to draw summative conclu-
sions due to different definitions and measurement of con-
flict/problems, results from included studies suggest that
eHealth interventions are generally effective with regard to
decreasing family conflict.

42.87 (6.18)

Mean age=13.23 (1.16);

Control group

Child demographics:
Caregiver demographics:
61.2% Caucasian,

22.4% Hispanic,

7.2% Black,

7.9% Multiracial;

1.3% Other

n=153
45.1% Male;

n=29
Mean age

43.53 (6.24)

Mean age=13.14 (1.59);

Caregiver demographics:

Intervention group
n=28

Child demographics:
Mean age

n=167

44.3% Male;
64.5% Caucasian,
18.1% Hispanic,
8.4% Black,

7.2% Multiracial;
1.8% Other

Protective Parenting Behaviors

Three studies (Law et al., 2015; Palermo et al., 2009, 2016)
focused on chronic pain and headache with a goal of reduc-
ing protective parenting behaviors. One study by Palermo
et al. (2016) reported a greater decline in protective behav-
iors and miscarried helping for the intervention group when
compared to the internet education only group; the two
remaining studies (Law et al., 2015; Palermo et al., 2009)
found declines in both the intervention group and the control
group. This may suggest that eHealth interventions are as
effective, but not more effective, than other treatment options
(e.g., specialized in-person care) for changing parent behav-
ior related to pediatric chronic pain.

Caregiver sample
Caregiver with obesity
Children only

Caregiver Self-Efficacy

320 children with TIDM ages

57 children with overweight
11-14 years;
Mean age=12.3+ 1.1 years

status (BMI 85th percentile) ages

11-15 years

Caregiver self-efficacy was an intervention target in three
studies from two research groups (Petranovich et al., 2015;
Swallow et al., 2014; Wade et al., 2014). All studies found
improvement in measures of self-efficacy for perceived self-
efficacy and competence in management of their child’s
condition, although self-efficacy was defined and measured
differently by all investigators. One group (Petranovich
et al., 2015) concluded that their results likely suggested
preexisting differences between parents in the intervention
and control group rather than an effect of the intervention,
and another study from this same research group (Wade
et al., 2014) found a significant effect only for parents who

Pediatric sample

n
n

Table 1 (continued)
White et al. (2004)
Whittemore et al. (2012)
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were non-frequent computer users. Mixed results, such as
improvements for very specific subgroups of users, do not
make a strong argument for the general effectiveness of
eHealth interventions on caregiver self-efficacy. However,
there is some evidence that self-efficacy can be improved
for certain subgroups of caregivers.

Study quality

Fair
Good

Other Family-Specific Outcomes

directed via computer
directed via computer

Other outcomes included observed parenting behaviors
(Antonini et al., 2014), mealtime behavior (Davis et al.,
2013, 2016), problem-solving skills (Narad et al., 2015;
Wade et al., 2006, 2012; Wakefield et al., 2016), parent-
ing stress (Sveen et al., 2017), overall family functioning
(Wakefield et al., 2016), family life satisfaction (White et al.,
2004), general parent—child relationship (Ketchen et al.,
2006), and collaboration with parents (Whittemore et al.,
2012). Results were mixed with regard to effectiveness; how-
ever, due to great variability among the processes selected
by authors, specific results are described in Table 2. Only
two studies focused on a disease-specific outcome. Results
were not reported for asthma parenting behaviors (Clarke
et al., 2014) because of high study attrition, and a signifi-
cant reduction for certain domains within parent pain-related
impact was reported by Palermo et al. (2016).

Intervention (how it
was delivered, who
delivered it)
Intervention self-
Intervention self-

Length of intervention

2-year program
5 weekly sessions

Type of intervention

Website

Discussion

The current systematic review sought to synthesize the
eHealth/mHealth literature with a specific focus on family-
centered processes. Family-centered care has long been rec-
ognized in the literature as an important component of opti-
mal psychosocial care for children with a chronic illness, as
the impact of childhood chronic illness extends beyond the
affected child and often presents as a major stressor requir-
ing a number of systemic changes with wide-reaching impli-
cations for all members of a family system. For the purposes
of this systematic review, we use the term “family-centered”
to describe a specific focus on a family process or relation-
ship. Although eHealth and mHealth studies were eligible
for inclusion, no studies utilized an app-only (mHealth)
delivery modality.

Family-centered processes were not the primary meas-
ured outcome for many included studies; in fact, many stud-
ies aimed to establish feasibility/acceptability of a novel
intervention design, measuring psychosocial outcomes
(including family variables) as secondary outcomes. Results
highlighted the broad range of work being done in this area;
given the variability, it proved difficult to draw conclusions
about the “best” intervention format or mode of delivery
for family-centered eHealth interventions. For example,
some included studies used a self-directed format with no

153 allocated to control Website
group

Control group (V)
29 allocated to control

group

mental group
167 allocated to inter-
vention group

Intervention (N)

Caregiver with obesity 28 allocated to experi-

Family members

included
and child
Children only

(2012)

Table 2 (continued)
White et al. (2004)
Whittemore et al.
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live interventionist, while other interventions were deliv-
ered entirely via telehealth. The overwhelming majority of
studies featured some type of hybrid design, with only three
studies relying on a “pure” internet delivery modality. This
highlights the wide range of formats that are captured under
the eHealth umbrella and may be logical given the relative
newness of this line of research. However, this variability
with regard to design and methods also presents unique
challenges when attempting to summarize the literature and
draw conclusions about overall effectiveness, which was a
primary aim at the outset of this study. Future researchers
might consider using standardized intervention formats or
delivery modalities in order to allow for easier comparisons
between interventions and the ability to more readily evalu-
ate effectiveness for a certain type of eHealth intervention.
Careful attention to the CONSORT checklist may also help
ensure that published literature in this field is high quality,
which will be helpful for future researchers hoping to draw
conclusions about the literature.

The majority of interventions measured family processes
as one of the many outcomes (e.g., internalizing symptoms),
and often were directed to a specific family member (e.g.,
skills for parents). In the future, researchers and clinicians
may want to explore options for including multiple mem-
bers of the family at one time, as this more closely mir-
rors traditional family therapy and may lead to more robust
results regarding family systems variables. For example,
the ability to include multiple members of the family from
different locations in an intervention via eHealth may lead
to improvements in family cohesion or decreases in family
conflict. This is particularly important given the intercon-
nectedness between members of a family system, and the
impact that one member’s psychosocial functioning can have
on other members of the family (e.g., the impact of parental
depression on child functioning). Engagement of multiple
family members may also be higher for eHealth interven-
tions, as individuals who are unwilling to attend in-person
mental health sessions due to stigma may also be more will-
ing to engage in eHealth interventions (Doss et al., 2017).
Additionally, future work should move beyond feasibility/
acceptability and focus on family processes and outcomes
as primary intervention targets in order to better understand
the potential impact of these novel interventions.

Additionally, while many of the included studies reported
a positive effect on targeted family-centered processes, this
positive effect was not always stronger or different than the
effect reported by participants in the control group. Con-
trol group conditions also varied greatly among included
studies, ranging from no-treatment waitlists to provision of
highly specialized in-person care. Further complicating mat-
ters is the fact that many study teams found positive inter-
vention effects for one component of family functioning
while finding non-significant or negative results for other

@ Springer

family-focused outcomes. This is consistent, to some extent,
with previous literature related to family functioning in the
context of childhood illness. For example, Eccleston et al.
(2015) found some evidence for the effectiveness of fam-
ily problem-solving therapy on parent adaptive behavior,
but limited overall evidence for the ability of psychological
intervention to impact parental behavior or mental health.

Similar to findings reported by Stinson et al. (2009), most
studies also included some form of contact with an interven-
tionist. With an interventionist component, even if the role
is greatly reduced, some of the challenges with in-person
interventions likely still exist (e.g., scheduling based on fam-
ily and clinician availability). This was apparent in several
of the included studies where high attrition or recruitment
challenges occurred, even preventing data analysis for one
study team (i.e., Clarke et al., 2014). There is some sug-
gestion in the family systems literature that the presence
of an interventionist/coach positively impacts intervention
retention and outcomes (Roddy, Nowlan, & Doss, 2017),
although this remains an understudied area within pediatric
psychology and eHealth. If eHealth interventions are not, in
fact, improving accessibility to family-centered psychosocial
care, this lends further support to the need to investigate
other advantages of this intervention modality (e.g., cost
effectiveness) and is also a call to action to work harder to
eliminate barriers to accessibility.

The overwhelming inclusion of interventionist contact
could also potentially speak to a broader discomfort in the
field with removing all of the human interaction from a ther-
apeutic intervention. While this hesitation is not inherently
negative, it will be important for future studies to compare
“pure” eHealth interventions with no interventionist to inter-
ventions with some “live” component in order to begin to
understand the potential role of interventionists in eHealth
intervention delivery. This type of comparison will lead to
a deeper understanding of the potential impact of interven-
tion design on important psychosocial outcomes. By better
understanding the potential role of the interventionist as a
potential “active ingredient” in effective eHealth interven-
tions, future researchers will be able to develop interven-
tions with maximal impact on family functioning and clini-
cal care.

In addition to future work identifying the core compo-
nents of effective eHealth interventions, future research-
ers should consider including additional outcomes, such
as cost effectiveness, which may make a strong case for
eHealth intervention delivery even if family-level out-
comes do not differ significantly from those reported in
effective in-person interventions. With the identification
of “active ingredients” and a clearer understanding of fac-
tors that predict success in eHealth interventions, novel
intervention designs such as SMART trials may provide
a structured model for using decision points to triage
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families into eHealth vs. in-person interventions (Col-
lins, Collins, Murphy, & Strecher, 2007; Noser, Cushing,
McGrady, Amaro, & Huffhines, 2017). Another poten-
tial area for future research is person preference studies,
where participants would select whether they would like
to receive an in-person or eHealth/mHealth intervention.
This would help to determine whether these interventions
are effective for individuals who select this modality and,
in theory, might not otherwise receive a desired or neces-
sary service. eHealth/in-person “hybrid” designs, where
technology might be utilized to include family members
who are geographically or otherwise unable to participate
in person, present another interesting possibility for future
research. By actively increasing the flexibility of eHealth/
mHealth interventions, as opposed to assuming that they
are inherently more flexible by nature of relying on tech-
nology, the impact on family-centered processes might
become more robust.

Like all studies, this systematic review should be con-
sidered in the context of its limitations. Given the vari-
ability among selected target outcomes and measurement
of these outcomes, this review is primarily descriptive and
does not include a meta-analytic component. Unpublished
studies were not included, which raises concern for pub-
lication bias. In addition to potential non-publication of
null findings, it is possible that new and exciting work
that could change conclusions exists but has not yet been
published (e.g., doctoral dissertations). This review was
also limited to studies with a chronic-illness focus; family-
centered studies with broader focuses (e.g., health pro-
motion or prevention programs in the general population)
may also provide important guidance for future work in
pediatric psychology.

The current study provides a synthesis of the literature
related to family systems eHealth interventions for children
with chronic illnesses and their families. While many of the
included studies reported encouraging results in at least one
target outcome, there was great variability between studies
with regard to selected outcomes and robustness of findings.
As society continues to move rapidly towards greater reli-
ance on technology in all areas, it will be important for the
field of family psychology to gain a better understanding
of the processes underlying the development of successful
eHealth interventions to ensure the design and deployment
of effective and efficacious family systems interventions.

Acknowledgements The authors would like to thank Melissa Alderfer,
Ph.D., for her helpful comments on an earlier draft of this manuscript.
The PRISMA Statement and the PRISMA Explanation and Elaboration
document are distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source
are credited.

Compliance with Ethical Standards

Conflict of interest Kimberly S. Canter, Jennifer Christofferson,
Michele A. Scialla, and Anne E. Kazak declare that they have no con-
flict of interest.

Human and Animal Rights and Informed Consent This article does not
contain any studies with human participants or animals performed by
any of the authors.

References

References marked with a * were included in the
systematic review

Alderfer, M. A., Kazak, A. E., & Canter, K. S. (in press). Families
and the healthcare system. In B. Fiese (Ed.), APA handbook of
contemporary psychology. Washington, DC: American Psycho-
logical Association

*Antonini, T. N., Raj, S. P., Oberjohn, K. S., Cassedy, A., Makoroff, K.
L., Fouladi, M., & Wade, S. L. (2014). A pilot randomized trial of
an online parenting skills program for pediatric traumatic brain
injury: Improvements in parenting and child behavior. Behavior
Therapy, 45, 455-468.

Borrelli, B., & Ritterband, R. (2015). Special issue on eHealth and
mHealth: Challenges and future directions for assessment, treat-
ment, and dissemination. Health Psychology, 34, 1205-1208.

Boutron, I., Altman, D. G., Moher, D., Schulz, K. F., Ravaud, P., &
CONSORT NPT Group (2017). CONSORT statement for rand-
omized trials of nonpharmacologic treatments: A 2017 update
and a CONSORT extension for nonpharmacologic trial abstracts.
Annals of Internal Medicine, 167, 40-47.

Brannon, E. E., & Cushing, C. C. (2015). A systematic review: Is there
an app for that? Translational science of pediatric behavior change
for physical activity and dietary interventions. Journal of Pediat-
ric Psychology, 40, 373-384.

*Clarke, S. A., Calam, R., Morawska, A., & Sanders, M. (2014). Devel-
oping web-based Triple P * Positive Parenting Programme’ for
families of children with asthma. Child: Care, Health & Develop-
ment, 40, 492-497.

Collins, S., Collins, L. M., Murphy, S. A., & Strecher, V. (2007). The
multiphase optimization strategy (MOST) and the sequential mul-
tiple assignment randomized trial (SMART): New methods for
more potent eHealth interventions. American Journal of Preven-
tive Medicine, 32, S112-S118.

Cushing, C. C., & Steele, R. G. (2010). A meta-analytic review of
eHealth interventions for pediatric health promoting and main-
taining behaviors. Journal of Pediatric Psychology, 35, 937-949.

*Davis, A. M., Sampilo, M., Steiger Gallagher, K., Dean, K., Baby
Saroja, M., Yu, Q., & Sporn, N. (2016). Treating rural paediat-
ric obesity through telemedicine vs. telephone: Outcomes from a
cluster randomized controlled trial. Journal of Telemedicine and
Telecare, 22, 86-95.

*Davis, A. M., Sampilo, M., Steiger Gallagher, K., Landrum, Y., &
Malone, B. (2013). Treating rural pediatric obesity through tel-
emedicine: Outcomes from a small randomized controlled trial.
Journal of Pediatric Psychology, 38, 932-943.

Devine, K. A., Manne, S. L., Lee, L., Bartell, A. S., Sands, S. A.,
Myers-Virtue, S., & Ohman-Strickland, P. (2016). Barriers to

@ Springer



86

Journal of Clinical Psychology in Medical Settings (2019) 26:68-87

psychological care among primary caregivers of children under-
going hematopoietic stem cell transplantation. Supportive Care
in Cancer, 24, 2235-2242.

Doss, B. D., Feinberg, L. K., Rothman, K., Roddy, M. K., & Comer, J.
S. (2017). Using technology to enhance and expand interventions
for couples and families: Conceptual and methodological consid-
erations. Journal of Family Psychology, 31, 983-993.

Eccleston, C., Fisher, E., Law, E., Bartlett, J., & Palermo, T. M. (2015).
Psychological interventions for parents of children and adoles-
cents with chronic illness (review). The Cochrane Database of
Systematic Reviews, 4, CD009660.

Fedele, D., Cushing, C., Fritz, A., Amaro, C., & Ortiga, A. (2017).
Mobile health interventions for improving health outcomes in
youth. JAMA Pediatrics, 171, 461-469.

File, T., & Camille, R. (2014). Computer and internet use in the United
States: 2013. American Community Survey Reports. Washington,
DC: U.S. Census Bureau. Retrieved February 3, 2018 from http://
www.census.gov/content/dam/Census/library/publications/2014/
acs/acs-28.pdf.

*Glueckauf, R. L., Fritz, S. P., Ecklund-Johnson, E. P., Liss, H. J.,
Dages, P., & Carney, P. (2002). Videoconferencing-based family
counseling for rural teenagers with epilepsy: Phase 1 findings.
Rehabilitation Psychology, 47, 49-72.

*Grey, M., Whittermore, R., Jeon, S., Murphy, K., Faulkner, M. S.,
Delamater, A., & the TeenCope Study Group (2013). Internet
psycho-education programs improve outcomes in youth with type
1 diabetes. Diabetes Care, 36, 2475-2482.

Gutiérrez-Colina, A. M., Lee, J. L., VanDellen, M., Mertens, A., &
Marchak, G., J (2017). Family functioning and depressive symp-
toms in adolescent and young adult cancer survivors and their
families: A dyadic analytic approach. Journal of Pediatric Psy-
chology, 42, 19-217.

Kazak, A. E., Simms, S., & Rourke, M. T. (2002). Family systems
practice in pediatric psychology. Journal of Pediatric Psychol-
ogy, 27, 133-143.

*Ketchen, B., Hazzard, A., Lassiter, S., Barber, N., Armistead, L.,
Mentz, R., & Hsu, L. (2006). STARBRIGHT world: A pilot study
of a home-based sickle cell psychoeducational intervention. Chil-
dren’s Health Care, 35, 321-338.

*Law, E. F., Beals-Erickson, S. E., Noel, M., Claar, R., & Palermo, T.
M. (2015). Pilot randomized controlled trial of internet-delivered
cognitive-behavioral treatment for pediatric headache. Headache,
55, 1410-1425.

*Lehmkuhl, H. D., Storch, E. A., Cammarata, C., Meyer, K., Rahman,
0., Silverstein, J., ..., Geffken, G. (2010). Telehealth behavior
therapy for the management of type 1 diabetes in adolescents.
Journal of Diabetes Science and Technology, 4, 199-208.

Long, A. C., & Palermo, T. M. (2009). Brief report: Web-based man-
agement of adolescent chronic pain: Development and usability
testing on an online family cognitive behavioral therapy program.
Journal of Pediatric Psychology, 34, 511-516.

Lutz Stehl, M., Kazak, A. E., Alderfer, M. A., Rodriguez, A., Hwang,
W.T., Pai, A. L. H,, ..., GreyReilly, A. (2009). Conducting a ran-
domized clinical trial of an psychological intervention for parents/
caregivers of children with cancer shortly after diagnosis. Journal
of Pediatric Psychology, 34, 803-816.

Marsac, M. L., Hildenbrand, A. K., Kohser, K. L., Winston, F. K.,
Li, Y., & Kassam-Adams, N. (2013). Preventing posttraumatic
stress following pediatric injury: A randomized controlled trial of
a web-based psycho-educational intervention for parents. Journal
of Pediatric Psychology, 38, 1101-1111.

Mayer, D. K., Ratichek, S., Berhe, H., Stewart, S., McTavish, F., Gus-
tafson, D., & Parsons, S. K. (2010). Development of a health-
related website for parents of children receiving hematopoetic
stem cell transplant: HSCT-CHESS. Journal of Cancer Survi-
vorship, 4, 67-73.

@ Springer

McGrady, M. E. (2014). Commentary: Demonstrating cost-effective-
ness in pediatric psychology. Journal of Pediatric Psychology,
6,602-611.

Miller, G. F., Coffield, E., Leroy, Z., & Wallin, R. (2016). Prevalence
and costs of five chronic conditions in children. The Journal of
School Nursing, 32, 357-364.

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA
Group (2009). Preferred reporting items for systematic reviews
and meta- analyses: The PRISMA statement. PLoS Medicine, 6,
€1000097. https://doi.org/10.1371/journal.pmed1000097.

Mullins, L. L., Gillapsy, S. R., Molzon, E. S., & Chaney, J. M. (2014).
Parent and family interventions in pediatric psychology: Clini-
cal applications. Clinical Practice in Pediatric Psychology, 2,
281-293.

*Narad, M., Minich, N., Taylor, H. G., Korkwood, M., Brown, T. M.,
Stancin, T., & Wade, S. L. (2015). Effects of a web-based inter-
vention on family-functioning following pediatric traumatic brain
injury. Journal of Developmental and Behavioral Pediatrics, 36,
700-707.

Noser, A. E., Cushing, C. C., McGrady, M. E., Amaro, C. M., & Huft-
hines, L. P. (2017). Adaptive intervention designs in pediatric
psychology: The promise of sequential multiple assignment ran-
domized trials of pediatric interventions. Clinical Practice in
Pediatric Psychology, 5, 170-179.

Orszag, P. R., & Emanuel, E. J. (2010). Health care reform and cost
control. The New England Journal of Medicine, 363, 601-603.

Pai, A. L., Greenley, R. N., Lewandowski, A., Drotar, D., Youngstrom,
E., & Peterson, C. C. (2007). A meta-analytic review of the influ-
ence of pediatric cancer on parent and family functioning. Journal
of Family Psychology, 21, 407-415.

Palermo, T. M. (2008). Editorial: Section on innovations in technology
in measurement, assessment, and intervention. Journal of Pediat-
ric Psychology, 33, 35-38.

*Palermo, T. M., Law, E. F., Fales, J., Bromberg, M. H., Jessen-Fid-
dick, T., & Tai, G. (2016). Internet-delivered cognitive-behavioral
treatment for adolescents with chronic pain and their parents: A
randomized controlled multicenter trial. Pain, 157, 174—185.

*Palermo, T. M., Wilson, A. C., Peters, M., Lewandowski, A., & Som-
hegyi, H. (2009). Randomized controlled trial of an internet deliv-
ered family cognitive behavioral therapy intervention for children
and adolescents with chronic pain. Pain, 146, 205-213.

Park, E., Kim, H., & Steinhoff, A. (2016). Health-related internet use
by informal caregivers of children and adolescents: An integrative
literature review. Journal of Medical Internet Research, 18, e57.

*Petranovich, C. L., Wade, S. L., Taylor, H. G., Cassedy, A., Stancin,
T., Kirkwood, M. W., & Maines Brown, T. (2015). Long-term car-
egiver mental health outcomes following a predominately online
intervention for adolescents with complicated mild to severe trau-
matic brain injury. Journal of Pediatric Psychology, 40, 680—688.

Pew Research Center. (2017). Mobile Fact Sheet [Fact Sheet].
Retrieved February 3, 2018 from http://www.pewinternet.org/
fact-sheet/mobile/.

*Raj, S. P, Antonini, T. N., Oberjohn, K. S., Cassedy, A., Makoroff,
K. L., & Wade, S. L. (2015). Web-based parenting skills program
for pediatric traumatic brain injury reduces psychological distress
among lower-income parents. The Journal of Head Trauma Reha-
bilitation, 30, 347-356.

Ritterband, L. M., Ardalan, K., Thorndike, F. P., Magee, J. C., Saylor,
D. K., Cox,D.J., ..., Borowitz, S. M. (2008). Real world use of an
internet intervention for pediatric encopresis. Journal of Medical
Internet Research, 10, el6.

Roddy, M. K., Nowlan, K. M., & Doss, B. D. (2017). A randomized
controlled trial of coach contact during a brief online intervention
for distressed couples. Family Process, 56, 835-851.

Sahler, O. J., Dolgin, M., Phipps, S., Fairclough, D. L., Askins, M.,
Katz, E., ..., Butler, R. W. (2013). Specificity of problem-solving


http://www.census.gov/content/dam/Census/library/publications/2014/acs/acs-28.pdf
http://www.census.gov/content/dam/Census/library/publications/2014/acs/acs-28.pdf
http://www.census.gov/content/dam/Census/library/publications/2014/acs/acs-28.pdf
https://doi.org/10.1371/journal.pmed1000097
http://www.pewinternet.org/fact-sheet/mobile/
http://www.pewinternet.org/fact-sheet/mobile/

Journal of Clinical Psychology in Medical Settings (2019) 26:68-87

87

skills training in mothers of children with newly diagnosed can-
cer: Report of a multi-site randomized trial. Journal of Clinical
Oncology, 31, 1329-1335.

Sahler, O. J., Fairclough, D. L., Phipps, S., Mulhern, R. K., Dolgin, M.
J., Noll, R. B, ..., Butler, R. W. (2005). Using problem-solving
skills training to reduce negative affectivity in mothers of chil-
dren with newly diagnosed cancer: Report of a multi-site ran-
domized trial. Journal of Consulting and Clinical Psychology,
73,273-283.

Stark, L. J., Opipari-Arrigan, L., Filigno, S. S., Simon, S. L., Leonard,
A., Mogayzel, P. J., ..., Powers, S. W. (2016). Web-based inter-
vention for nutritional management in cystic fibrosis. Journal of
Pediatric Psychology, 41, 510-521.

Stinson, J., Wilson, R., Gill, N., Yamada, J., & Holt, J. (2009). A sys-
tematic review of internet-based self-management interventions
for youth with health conditions. Journal of Pediatric Psychology,
34,495-510.

*Sveen, J., Andersson, G., Buhrman, B., Sjoberg, F., & Willebrand,
M. (2017). Internet-based information and support program for
parents of children with burns: A randomized controlled trial.
Burns, 43, 583-591.

*Swallow, V. M., Knafl, K., Santacroce, S., Campbell, M., Hall, A. G.,
Smith, T., & Carolan, I. (2014). An interactive health communica-
tion application for supporting parents managing childhood long-
term conditions: Outcomes of a randomized controlled feasibility
trial. JMIR Research Protocols, 3, €69.

Tercyak, K. P., Donze, J. R., Prahlad, S., Mosher, R. B., & Shad, A.
T. (2006). Identifying, recruiting, and enrolling adolescent sur-
vivors of childhood cancer into a randomized controlled trial of
health promotion: Preliminary experiences in the survivor health
and resilience education (SHARE) program. Journal of Pediatric
Psychology, 31,252-261.

Van Cleave, J., Gortmaker, S. L., & Perrin, J. M. (2010). Dynamics of
obesity and chronic health conditions among children and youth.
JAMA, 303, 623-630.

Van Schoors, M., Caes, L., Knoble, N. B., Goubert, L., Verhofstadt,
L. L., & Alderfer, M. A. (2017). Systematic review: Associations

between family functioning and child adjustment after pediatric
cancer diagnosis: A meta-analysis. Journal of Pediatric Psychol-
ogy, 42, 6-18.

*Wade, S. L., Carey, J., & Wolfe, C. R. (2006). An online family inter-
vention to reduce parental distress following pediatric brain injury.
Journal of Consulting and Clinical Psychology, 74, 445-454.

*Wade, S. L., Karver, C. L., Taylor, H. G., Cassedy, A., Stancin, T.,
Kirkwood, M. W., & Maines Brown, T. (2014). Counselor-assisted
problem solving improves caregiver efficacy following adolescent
brain injury. Rehabilitation Psychology, 59, 1-9.

*Wade, S. L., Walz, N. C., Carey, J., McMullen, K. M., Cass, J., Mark,
E., & Yeates, K. O. (2011). Effect on behavior problems of teen
online problem-solving for adolescent traumatic brain injury.
Pediatrics, 128, €947-953.

*Wade, S. L., Walz, N. C., Carey, J., McMullen, K. M., Cass, J., Mark,
E., & Yeates, K. O. (2012). A randomized trial of teen online
problem solving: Efficacy in improving caregiver outcomes after
brain injury. Health Psychology, 31, 767-776.

*Wakefield, C. E., Sansom-Daly, U. M., McGill, B. C,, Ellis, S. J.,
Doolan, E. L., Robertson, E. G., ..., Cohn, R. J. (2016). Accept-
ability and feasibility of an e-mental health intervention for par-
ents of childhood cancer survivors: “Cascade”. Supportive Care
in Cancer, 24, 2685-2694.

Watson McDonell, K., & Prinz, R.J. (2017). A review of technology-
based youth and family-focused interventions. Clinical Child and
Family Psychology Review, 20, 185-200.

*White, M. A., Martin, P. D., Newton, R. L., Walden, H. M., York-
Crowe, E. E., Gordon, S. T., ..., Williamson, D. A. (2004). Media-
tors of weight loss in a family-based intervention presented over
the internet. Obesity Research, 12, 1050—1059.

*Whittemore, R., Jaser, S. S., Jeon, S., Liberti, L., Delamater, A., Mur-
phy, K., ..., Grey, M. (2012). An internet coping skills training
program for youth with type 1 diabetes: Six-month outcomes.
Nursing Research, 61, 395-404.

@ Springer



	Technology-Focused Family Interventions in Pediatric Chronic Illness: A Systematic Review
	Abstract
	Introduction
	Methods
	Search Process
	Study Selection
	Review Process

	Results
	Study Quality
	Characteristics of Study Participants
	Characteristics of Interventions
	Family-Centered Processes
	Family ConflictProblemsCommunication
	Protective Parenting Behaviors
	Caregiver Self-Efficacy
	Other Family-Specific Outcomes


	Discussion
	Acknowledgements 
	References


