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programs assisted by the Internet and related technologies
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Abstract

eHealth interventions have been proposed as a possible solution to overcome major obstacles associated with low
adherence rates, low accessibility, and high costs of parenting programs. Due to the number and variety of interventions
found in the literature, this study aimed to conduct a scoping review of parenting interventions directed at supporting
parents in promoting their child’s health and carrying out disease-related tasks. The scoping review identified 119
technology-based programs directed both at universal, preventive objectives and at the management and adaptation to
chronic or severe acute health conditions. Several different web-based applications have been creatively used in health-
related parenting interventions. Most programs use evidence-based psychological methodologies to promote parental
self-management, build specific parenting skills, and provide customized feedback and social support. Further studies are
needed to assess the contribution of the Internet and mobile applications to enhance the effectiveness of health-related
parenting interventions and the dissemination of empirically validated programs.
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Resumo

Intervencées de eSaude foram propostas para superar obstaculos relacionados com baixas taxas de adesdo, baixa
acessibilidade e custos elevados. Devido a diversidade de intervencgdes existentes, este estudo objetivou conduzir uma
revisdo abrangente das intervencées parentais para apoiar os pais nas tarefas relacionadas com a saude e a doenca
dos filhos. A revisdo abrangente encontrou 119 programas baseados em tecnologia, tanto direcionados para objetivos
universais e preventivos, quanto para a gestdo e adaptacdo a condicées de saude graves, crénicas ou agudas. Uma
diversidade de aplicacoes foi utilizada de forma criativa em intervencées parentais. A maioria dos programas utiliza
metodologias psicoldgicas baseadas em evidéncias para promover a autogestao, treinar habilidades parentais especificas e
oferecer feedback personalizado e apoio social. Sdo necessarias mais investigacoes para avaliar a contribuicdo da Internet
e das aplicacbes moveis para aumentar a eficacia das intervencdes parentais relacionadas com a satde e a divulgacao
de programas empiricamente validados.

Palavras-chave: Saude; Tecnologia da informacao, Responsabilidade parental; Programas, Revisao.
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The need to support parents in their
educational tasks has been recognized as a
public health objective (Hoghughi, 1998). Several
parenting interventions have been developed and
empirically validated (Kohl, Schurer, & Bellamy,
2009). Most of these interventions are delivered
individually or in small groups and use a face-to-
face format. Since the turn of the century, several
parenting programs have been proposed using
eHealth interventions to help overcome major
obstacles associated with low adherence rates,
problems with accessibility, and high costs of
parenting interventions (Pagliari et al., 2005).

A recent review on technology-assisted
interventions for parents of young children (Hall &
Bierman, 2015) identified a wide range of high-level
feasibility programs using diversified technology
applications. These programs include mostly
educational materials and behavioral strategies
to promote positive parenting, as well as a variety
of objectives, including universal programs and
indicated interventions targeting developmental
and behavioral problems. Mixed findings about
the acceptability, parent engagement, and
impact of these programs have been reported.
Another review about family-focused mental
health interventions found good evidence for the
effectiveness of parent training using evidence-
based parenting strategies through technology-
based interventions (MacDonell & Prinz, 2016).

Beyond the more global parenting and
educational tasks, parents face important
challenges associated with the promotion of their
child’s health, the prevention of common health
problems, the treatment or adaptation to chronic
child health conditions, and the use of health care
services. Parents often use the Internet to search
for information about their children’s health or for
a specific child’s condition (Whyte & Hunter, 2008),
and they are more likely than non-parents to use
the Internet to seek online health and medical
information (Fox, 2005). Knapp et al. (2011) found
that low-income parents of children with special
health care needs use the Internet as a source of

information about their children’s health. Still,
those with lower levels of education were less
confident in using the Internet for this purpose
and had more difficulty in determining the quality
of information.

Eysenbach (2001, p.1) defined eHealth
as "health services and information delivered
or enhanced through the Internet and related
technologies”, including any applications of
intervention technologies to promote or modify
health behaviours. These eHealth interventions
use a variety of technologies such as the Internet,
cell phones, personal digital assistant, compact
disk, pagers, computer games, and virtual
reality (Palermo, Wilson, Peters, Lewandowski, &
Somhegyi, 2009).

eHealth and telemedicine interventions
have been proposed as a solution to overcome
major barriers in health care delivery (Field &
Grigsby, 2002), such as geographic distance and
accessibility, high costs, shortage of specialized
professionals, and the stigma associated with
mental illness (MacDonell & Prinz, 2016). This
rising tendency results from the belief that
technology can contribute to improve the quality
of intervention delivery and increase participants’
engagement (Jones, 2014). Some authors advocate
the use of new technologies to enhance the
dissemination of evidence-based interventions
by increasing accessibility and reducing costs
(Jones, 2014). As they allow a more widespread
dissemination of rigorous information and access
to effective interventions, technologies can play a
significant role in empowering parents (Madge &
O’Connor, 2006).

There are several eHealth interventions
aiming at the support of health-related parenting
directed to parents of healthy or chronically ill
children and adolescents or involving parents and
children. The target populations and specific health
conditions, as well as the technologies used and
formats, are greatly diversified, and we still lack
a portrait of this field of intervention as a whole.
Due to the number and variety of interventions




found in the literature, this study aims to conduct a
scoping review of parenting interventions directed
at supporting parents in their child’s health and
disease related parenting tasks.

As recommended for exploratory scoping
reviews (Armstrong, Hall, Doyle, & Waters, 2011),
a broad definition of the research target was used,
considering both universal programs directed
to health promotion and prevention as well as
indicated programs directed to acute or chronic
health conditions designed for parents of children
from birth to adolescence (0-18 years old).

The following research questions were
defined: What is known from the existing literature
about technology-assisted parenting interventions
directed to support parents in their roles in health
promotion and in caring for children with acute or
chronic illness? What health behaviours and what
medical conditions do these programs target? What
are the technologies used and for what purposes
are they used? What are the main psychological
methodologies used in these programs?

Methods

A scoping review can be used to map rapidly
the key concepts underpinning a research area and
the main sources or types of evidence available
(Mays, Roberts, & Popay, 2001). The present study
follows the framework proposed by Arksey and
Malley (2005) and uses the scoping review process
to search existing programs. This framework consists
of the following main stages: design and search for
relevant studies, selection of studies, charting the
data, and finally the collation, summarization, and
report of the results. As typically recommended
for scoping reviews, the appraisal and inclusion
of evidence is not limited by the methodological
quality of that evidence (Levac, Colquhoun, &
O’Brien, 2010), and the review was not aimed to
select studies according to their methodological or
evidence quality.

Comprehensive literature searches using the
medical and psychological bibliographic databases

PsycINFO and PubMed/MedLine were undertaken; in
addition, supplementary manual searches in relevant
journals were also made. Considering the period
during which eHealth interventions were developed
(Pagliari et al., 2005), studies from January 2000 to
the present date (February 2017) were included.
Search terms included parent*intervention OR
parent*program OR parent* training AND child*
OR pediatric AND health OR health promotion OR
prevention OR chronic condition OR chronic illness
OR chronic disease AND web-supported OR internet
OR internet-based OR technology* OR online OR
app OR smartphone OR telehealth OR web-based.
The wildcard character (*) was used to ensure that
variations of each keyword would be retrieved.
Search limiters were applied to exclude studies
with samples of parents of children older than 18
years old and studies written in a language other
than English.

Since the focus of the present study was to
identify the diversity and scope of the programs,
when multiple articles from the same research
group and pertaining to the same program were
found, the article that more thoroughly described
the program was selected. The inclusion criteria
were as follows: (a) parenting interventions directed
at supporting parents in promoting the health of
their children, in the adaptation to a chronic or
long-term health condition in a child (e.g., accident
prevention, asthma, traumatic brain injury), or
in their relationship with healthcare services; (b)
interventions that use any type of technology
support: online or web-based interventions,
interventions that use the Internet to communicate
with parents, interventions that use smartphone
applications or other online applications (apps); ()
intervention programs entirely based on the use of
Internet, web-based technologies, or apps which
used these technologies as an adjunct to other types
of face-to-face individual or group interventions.

Some articles were excluded for the
following reasons: (a) they addressed interventions
for parents who have a health condition themselves
(e.g., parents with depression or bipolar disorder);
(b) they focused on interventions for parents of
children with behavioral, developmental, or mental
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health problems (e.g., autism or anxiety disorders);
(c) they did not provided enough information
about the program; (d) they addressed programs in
which parents had more limited participation since
they were directed to the organization of services,
or they provided alternative forms of medical
consultations (e.g., telehealth for long-distance
medical consultations).

The two authors independently evaluated
each study using the inclusion and exclusion criteria
described above. They recorded their evaluation
by labeling the articles as Relevant (R), Irrelevant
(1), Doubtful (D), or Repeated Program (RP). Next,
full-text articles were reviewed and crosschecked.
In case of disagreement, a consensus was reached
through discussions between the two authors.

Results were analysed using a charting
approach considering predefined criteria: (a) health
issues and conditions; (b) types of technologies used
and their use as sole intervention or to complement
face-to-face interventions; (c) participants’
involvement (only parent; parent and child); (d)
psychological methodologies involved.

Results

Figure 1 shows the flowchart of the selection
of articles and interventions. The search conducted
yielded 10 989 peer-reviewed articles for further
screening, and 143 studies met the criteria. Finally, 119
different interventions were identified and analyzed.

17 additional records identified
through other sources

] I

[ Total number of records identified: 10 989 |

10 972 records identified through
database search

| Screening the title, the abstract and removing duplicates |

1—4 10766 records excluded after screening |

| 223 unique records screened for inclusion ‘

80 full-text articles excluded, after second
screening

Eligibility | | Screening I ‘[dcntlﬁcano‘

| 143 full-text articles assessed for eligibility |

1

‘ 143 studies included in this scoping review |

|

| 119 programs reviewed in this scoping review |

\ Inclusion

Figure 1. Flowchart of the selection of articles and interventions.

Health-related targets

The large number of different programs
confirms that eHealth interventions are a growing
strategy in the domain of health related parenting
interventions in the domain of health-related
parenting interventions (Table 1). The diversity of
target populations and aims were organized into
two large groups. The first one included universal
interventions directed at supporting parents, from
the child’s birth to the transition to college, in their
tasks to promote healthy behaviours and attitudes
or to identify and solve common health problems.
As expected, the most frequently identified
programs were those directed at promoting healthy
eating habits or at obesity prevention.

The second group included all programs
directed to specific chronic conditions or severe
acute diseases or procedures. Several interventions
were directed to the most common pediatric chronic
conditions, while others targeted rare conditions,
for which it is more difficult to obtain information
and support. Again, overweight was the the most
frequently targeted condition, followed by asthma,
allergies, and respiratory diseases, corresponding to
common and difficult to manage chronic childhood
conditions. However, some rare problems are very
frequently addressed (sequels of traumatic brain injury),
while more common problems (e.g., enuresis) were

not at all or rarely (e.g., sleep problems) addressed.

Participants’ involvement

The conducted scoping review identified
interventions solely directed towards parents
(Merkel & Wright, 2012; Stark et al., 2015) and
child or youth-centered interventions involving
parents as an adjunct. In this case, the role of the
parent can be parallel to the one of the child, such
as in one chronic pain intervention (Palermo et al.,
2009), in which parents and children participate
in a web-based program which includes specific
modules directed to each one. Some programs
are directed to parents and children together and




aim to stimulate specific interactions or family
behavior patterns (Delamater et al., 2013; Fang &
Schinke, 2013). Yet, others such as that proposed
by Baranowski et al. (2003) are child or adolescent-
centered programs, often in a face-to-face or group
format, and provide information or coaching to
parents through online complementary modules.
Most interventions that target adolescent health
problems have an important component directed
to them, and the parents play an adjunctive role,
while most programs for younger children-related
issues are centered on parents alone.

Table 1
Health issues and chronic conditions targeted by the programs

Technologies used

The conducted scoping review showed
the creative use of a wide range of technological
applications. In this section, the main
characteristics of each technology are described
and examples are provided. However, many
of the programs reviewed used a combination
of different technologies to ensure a more
comprehensive and integrated intervention. The
major technologies involved in each program are

described below.

Prevention/promotion Number of studies Conditions Number of studies
Obesity and overweight prevention 20 Obesity and overweight treatment 18
(eating and/or activity)
Healthy eating 10 Asthma, allergies & respiratory 8
diseases
Vaccination 8 Cancer 7
Child safety 4 Traumatic brain injury 6
Alcohol & substance use 3 Diabetes 5
Use of health services 3 Chronic pain 3
Breastfeeding 1 Chronic kidney disease 2
Informed consent 1 Cystic fibrosis 2
Oral health 1 Extreme preterm infants 2
Prevention of eating disorders 1 Inflammatory bowel disease 2
Prevention of perinatal mortality 1 Juvenile idiopathic arthritis 2
Sexual and reproductive health 1 Burned children 1
Encopresis 1
Eczema 1
Infant cranial abnormalities 1
Neurofibromatosis type 1 1
Pediatric acute care 1
Sleep management 1
Surgery 1
Trauma 1
Total 54 Total 66

Web-based interactive and structured
programs

The majority of the programs identified (N
= 61) were structured self-guided interventions
operated through a website. They usually included
a sequence of online sessions, provided at regularly
scheduled intervals (e.g., once a week) and
used several components such as information,

quizzes, suggestions of activities, or coaching
and behavioral skills training. Task completion
is followed by individually tailored feedback
on progress, incentives, and reinforcement or
suggestions to overcome difficulties. Most online
programs are theory-driven interventions, and
replicate face-to-face programs that have been
previously empirically validated (Clarke, Calam,
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Morawska, & Sanders, 2013; Doherty, Calam, &
Sanders, 2013). In some cases, the technology-
mediated programs are delivered combined with

face-to-face sessions (e.g., Maddison et al., 2014).

Web-based platforms for information
delivery

The second largest group of interventions (N
= 18) included easy-to-use platforms with a large
variety of information that parents can consult
whenever they wish to learn the most relevant
information on their child’s health or illness. This
method of disseminating information can be more
appealing, flexible, and suitable to the needs
and preferences of diverse populations, since
they include videos and audio clips, animations,
illustrations, pictures, and text materials.

These programs often include interactive
elements so that parents can receive answers
tailored to their doubts or worries (Starling et al.,
2014). A particular adaptation of this technology
(Carlson Gielen et al., 2007) involved inviting parents
visiting an emergency service to use a computer
kiosk containing a website on child safety measures
and to fill in a questionnaire. The participant parents
received a printed tailored report with suggestions

to change their child’s safety behaviors.

Online discussion chat rooms and forums

Nine interventions involved computer or
mobile phone-mediated support groups, allowing
parents to communicate, discuss, and share
issues related to their children’s health conditions
or illnesses by connecting with other parents
facing similar challenges in a secure environment.
Several technologies may be involved, such as
email (Bragadottir, 2008), Facebook parent group
(Campbell et al., 2016; Gruver et al., 2016), chat
rooms, forums, blogs, or discussion boards (Ewing
et al.,, 2009; Martin et al., 2016). The common
feature is that these groups are always mediated by

a psychologist or a health professional that monitors
the adequacy of messages and information and
provides additional information or feedback when
appropriate.

Portable applications

The use of mobile phone or tablet applications
was tested in eight interventions designed to help
parents monitor and change their child’s health related
behavior. These applications may include a variety
of formats allowing parents to receive individually
tailored short informational or motivational messages
providing feedback on progress or outcomes (Curtis,
Lahiri, & Brown, 2015). These applications may have
a feature that allows parents to enter information
about specific occurrences or events (e.g., eating
behaviors and physical activity) and children’s clinical
parameters or participation in scheduled activities.
Some interventions include parental goal setting,
monitoring, and feedback (Nezami, Lytle, & Tate,
2016).

Web-based decision-making aids

A number of programs and applications (N =
7) have been developed to facilitate decisions about
the child’s health using platforms or applications
that provide tailored information and decision
aids designed to help parents understand their
options and potential outcomes and consider the
possible benefits and harms of their choices. These
may include probabilistic information in easy to
understand presentations, information about the
potential outcomes of each choice, and exercises to
clarify values and guide parents through their thinking
process (O'Connor et al., 2009). For instance, parents
receive preliminary information and fill in an individual
guestionnaire and are then guided through their
decision making process concerning immunizations
(Seeber et al., 2017) or are coached on how to
monitor and control chronic asthma through an
adaptation of previously prescribed measures (Nkoy
etal., 2012).




Videoconferencing with therapist or a
specialized healthcare provider

Five programs used technologies such as
videoconferences or video telephone to make
scheduled individual or group calls, allowing
synchronous communication with parents who have
difficulties in attending face-to-face consultations.
Specialized healthcare professionals provide specific
education, counseling, and monitoring concerning
difficult parenting tasks or problems. Harris,
Freeman, and Duke (2015), for example, used a
structured parent and adolescent training program
through scheduled Skype calls with a psychologist
to improve diabetes outcome in youth.

Individualized programmed short
message service

Individually tailored messages were used
alone or as a component in more complex
interventions (N = 5). Their common feature was
message scheduling and customized contents,
which was used to support parents’ efforts
to change their role in supporting their child/
adolescent’s progress. Simple messages are used
mostly to remind and motivate parents (e.g., to
improve vaccination rates) (Domek et al., 2016).
A creative technology, the Talking-Card, was
proposed by Cowden et al. (2015), through which,
after the medical consultation, parents received a
card containing a chip with recorded customized
instructions by the pediatrician.

Telephone calls with automated
interactive voice

Four interventions used Interactive Voice
Response (IVR) technologies to guide parents at
home through interactive, speech-based discussions
to gather information about the treatment and the
child’s progress or to reinforce recommendations
and treatments. IVR systems are particularly
well suited for use by vulnerable populations

because they only require users to have access
to a telephone. They use synthetic speech and
spoken responses (Adams et al., 2014). The used
informatics system allows personalization of the
calls, for instance, by identifying the child by their
name and mentioning specific aspects of the child’s
process (e.g., medication).

Videogames

Although most eHealth videogames are
directed at children, two examples directed
at parents were found. They involved games
addressing parent-child/adolescent interactions,
allowing parents to improve communication by
teaching them skills to talk about sexuality with
their adolescent children (Bayley & Brown, 2015) or
to lead their child to comply with a specific health
behavior (Beltran et al., 2012).

Psychological methods involved

As mentioned before, the use of technologies
in parenting programs results mainly from the belief
that they could be more accessible, acceptable,
and easy to disseminate among hard-to-reach
populations, and that they have lower cost-
effectiveness ratios. Therefore, they are mainly
grounded on behavioral evidence-based methods.
In some of the articles reviewed, the use of a
theory-driven approach is clearly stated and
detailed, whether in others it was more implicit. It is
important to investigate how technology mediated
interventions can successfully replicate face-to-face
interventions and also how these technologies
can enhance the applicability and efficacy of
other methods or even develop new methods of
intervention.

According to the organization proposed
by Kahana, Drotar, and Frazier (2008), it can be
observed that most programs included informational
or educational strategies. These interventions are
aimed at promoting parental competence and
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autonomy, adherence to preventive practices
or medication regimens, to offer the cognitive
requisites for parents to be able to set health goals
for their children, take informed decisions, and
monitor their child’s health progress.

However, most programs reviewed are not
limited to information and education and aim
directly to change parenting behaviour through the
acquisition of effective self-management skills, more
effective coping strategies, or positive parenting
strategies (Fidika et al., 2015). A large number of
programs addressed specific components outlined
by self-regulation and self-efficacy theories (i.e.,
intrinsic goal setting, and self-monitoring) by
providing information, guided feedback, and social
support (Curtis et al., 2015). Changing outcome
expectations, perception of barriers to effective
behavior change, and the ability to restructure
the child’s environment are important parenting
competencies targeted in several programs (Nezami
et al., 2016). Promoting parental motivation to
implement a healthier lifestyle for their children,
to change specific health behaviors, to increase
adherence to preventive or treatment measures,
and promoting parental self-efficacy are explicit
key dimensions in most of these programs (e.g.
Armbrust et al., 2015; Chen, Weiss, Heyman,
Cooper, & Lustig, 2011; Merkel & Wright, 2012).

Direct instructions reinforced by coaching
or modelling were used to help parents develop
or adopt positive parenting strategies (reflective
listening, reinforcing, relaxation training) related
to healthy life-styles or to the adherence to
treatment. Antonini, Raj, Oberjohn, and Wade
(2012) developed a training program for parents
of brain injured children combining modelling with
a parental role-play of their newly acquired skills,
which was recorded and sent to the therapist so
that direct feedback could be provided.

Many of the interventions included a
component of self-monitoring or monitoring
of the child’s behaviours and symptoms as a
critical element to promote effective parental
self-management (Nkoy et al., 2012). Portable

devices, such as a pedometer (Delamater et al.,
2013), can facilitate the monitoring of the child’s
physical activity.

Several programs using parental self-
monitoring also included some type of customized
feedback to help parents recognize their progress
and reinforce their behaviour change efforts (Cook
et al., 2015; Delisle et al., 2015; Militello, Melnyk,
Hekler, Small, & Jacobson, 2016). Self-monitoring
with timely feedback can improve motivation and
maintain adherence to behaviour modification
programs by reinforcing involvement efforts and
correcting errors and failures. Interventions targeting
preventive parenting behaviors were based on giving
feedback to parents to change their perception
of social norms and increase their awareness of
their child’s behavior towards normative guidelines
and possible consequences of these behaviors. A
program aiming at controlling adolescent alcohol
consumption (Brown, Dunn, & Budney, 2014) is a
good example of this concept. Fidika et al. (2015)
proposed an intervention for parents of children with
cystic fibrosis, in which a therapist gave individualized
weekly feedback to parents to coach them toward
the adoption of more effective coping strategies.

Several interventions provide social support
for parents that may feel more isolated, aiming to
help them adapt to difficult transitions or chronic
conditions. Receiving adequate social support can
help decrease emotional disturbance, facilitate
parental self-efficacy (Stewart, Letourneau, Masuda,
Anderson, & McGhan, 2011), and enhance the quality
of life of families (Bensink et al., 2007). The possibility
of synchronous communication with other parents
that are experiencing similar problems through
videoconferencing or establishing communication at
their own pace using blogs or Facebook groups can
make a difference for more isolated and vulnerable
parents (Bragadéttir, 2008).

When targeting specific chronic conditions,
several interventions use Cognitive-Behaviour
Therapy (CBT) principles and techniques and integrate
cognitive and behavioural evidence-based methods
to encourage parents to change their maladaptive




beliefs about their child’s health conditions, control
anxiety, and increase perceived control. These
programs aim to encourage parents to use more
positive and effective educational practices and to
teach them how to coach their chronically ill child to
control pain or other symptoms. Several family-based
CBT programs to control chronic pain, which include
multiple elements, such as relaxation training, activity
pacing, problem solving, and distraction techniques
(Nietoetal., 2015; Palermo et al., 2016, 2009; Stinson
etal., 2010) have offered preliminary evidence Other
examples are the Triple-P programs for parents of
children with asthma (Clarke et al., 2013) and type-
1 diabetes (Doherty et al., 2013). These programs,
derived from the Triple P Positive Parenting Program
to prevent behavioural and emotional child problems,
are based on the social learning theory and are
aimed at increasing parental self-efficacy, through
training on disease management strategies. An
innovative approach uses CBT with adolescents with
gastrointestinal functional disorders, emphasizing the
use of exposure treatment to practice experiencing
symptoms in difficult situations, to reduce avoidance
behaviors and fear of symptoms (Bonnert et al.,
2014). In this case, the role of the parents in helping
and reinforcing the exposure component seems
critical to the success of the intervention (Levy et
al., 2010).

Discussion

This scoping review resulted in the
identification of a variety of technology-based
interventions directed at supporting health-related
parenting and aimed both at universal preventive
programs and the management and adaptation
to chronic or severe acute health conditions.
Many of these interventions replicate face-to-
face empirically validated or evidence-based
programs and a large number are theory-driven
interventions. These programs are in different
stages of implementation and validation, which
was not assessed in this review. Previous meta-
analysis or systematic reviews (Cushing & Steele,

2010; Hall & Bierman, 2015; MacDonell & Prinz,
2016) have already contributed to evaluate the
effectiveness of technology-based programs
targeting specific conditions, but more research
is necessary. An optimistic perspective arises from
the meta-analysis carried out by Wantland, Portillo,
Holzemer, Slaughter, & McGhee (2004), which
found that the use of web-based interventions for
adults with chronic conditions showed larger effect
sizes than the face-to-face programs in terms
of the acquisition of knowledge and behaviour
change.

One of the interesting questions that
remains to be answered is the extent to which
these programs represent an improvement of
the effectiveness of psychological intervention
methods. One may suggest that accessing complex
information, being exposed to modelling, self-
monitoring with appropriate feedback, guiding
through decision-making processes, and social
support provision are all important methodologies
that can be significantly enhanced through the use
of more sophisticated, individualized, and portable
technologies (Jones et al., 2013). Interactive
systems allow the input of more individual personal
information and a better tailoring of the program
to the individual user (Ritterband & Palermo,
2009).

Additionally, it is important to investigate
the extent to which these technology-based
interventions contribute to a more generalized
and easier access of parents with lower levels of
technological literacy. Low-income parents have
less competence to navigate the World-Wide Web
and to distinguish between high and low quality
information (Knapp et al., 2011). However, some
programs directly targeted populations that are
more vulnerable with positive results (Horodynski,
Silk, Hsieh, Hoffman, & Robson, 2015).

The results of this scoping review should
be considered in light of its limitations. Firstly, only
PubMed and Psycinfo databases were searched,
and although supplementary manual searches
were made, it is possible that some relevant
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programs were not retrieved and therefore were not
reviewed. Additionally, only English language papers
published after 2000 were considered. Secondly,
although the authors tried to analyse the main
features of the programs, due to journals restrictions
on text length it was impossible to analyse all of the
relevant details in these programs or to highlight the
specific innovative contributions of many studies.

The scoping review approach proved
adequate to the level of development of this broad
field of health-related parenting interventions
assisted by the Internet and other technologies,
allowing us to highlight the major trends in
terms of targets, technologies, and psychological
methodologies used.

It can be concluded that the technology-
based parenting interventions are becoming much
more widespread (the number of papers published
after 2010 is four-and-a-half times higher than
the number of articles published between 2000
and 2009), congregating the creativity of many
different professionals, such as physicians, nurses,
psychologists, engineers, computer technicians, and
multimedia designers. We hope this review can help
highlight the specific contribution of psychological
methodologies to promote behaviour change and
psychological well-being in the field of health-
related parenting programs and reinforce the need
to design, implement, and disseminate empirically
validated technology-based interventions that can
support parents in their demanding health-related
tasks.
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