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Abstract: Care coordination is a critical component of health management aimed at linking care
providers and health-information-involved care management. Our intent in this scoping review
was to identify care coordination needs of families of children with Down syndrome (DS) and
the strategies they used to meet those needs, with the goal of contributing to the evidence base
for developing interventions by using an mHealth application (mHealth apps) for these families.
Using established guidelines for scoping reviews, we searched five databases, yielding 2149 articles.
Following abstract and full-text review, we identified 38 articles meeting our inclusion criteria. Studies
incorporated varied in regard to research designs, samples, measures, and analytic approaches, with
only one testing an intervention by using mHealth apps. Across studies, data came from 4882 families.
Common aspects of families’ care coordination needs included communication and information
needs and utilization of healthcare resources. Additional themes were identified related to individual,
family, and healthcare contextual factors. Authors also reported families’ recommendations for
desirable characteristics of an mHealth apps that addressed the design of a personal health record,
meeting age-specific information needs, and ensuring access to up-to-date information. These results
will further the development of mHealth apps that are tailored to the needs of families with a child
with DS.

Keywords: down syndrome; chronic/long-term condition; intervention; health; child/children;
family; mHealth; care coordination; health management; health information

1. Introduction

Care coordination is critical for the management of care for any child with a chronic
condition, but particularly for those with a genetic condition that could span multiple body
systems, such as children with Down syndrome (DS). Management of the care provided
by members of the healthcare team from a variety of healthcare settings is called care
coordination [1]. Care coordination is a central component in guidelines set forth by the
American Academy of Pediatrics (AAP) policy on family-centered medical home and has
been shown to improve family-centered outcomes [2]. Researchers have defined essential
components to be included in successful implementation of care coordination in primary
care; these include being family-centered and comprehensive in nature to meet both health
and psychosocial needs [3]. As a part of care coordination, it is important to include
all persons who may be involved in the management of care for a child. This includes
community service providers, such as physical and speech therapists, as well as those
involved in the management of individual educational plans (IEP) [4].

Care coordination is critical to ensuring adequate management of co-occurring con-
ditions with DS. The American Academy of Pediatrics (AAP) along with the Down Syn-
drome Medical Interest Group (DSMIG), led a task force in developing care guidelines
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for providers to manage the care coordination needs of children with DS [5]. These guide-
lines encompass not only co-occurring conditions commonly associated with DS but also
well-child care including developmental screenings and immunizations. However, re-
search has shown that provider adherence to these guidelines can vary greatly from zero
completion of screenings to completion of more than 75% of the recommendations, with
only an estimated 9.8% of children with DS being up to date of recommendations for
care [6,7]. Missing these recommended care considerations could lead to complications
from co-occurring conditions, as well as gaps in care [7,8]. Further, it has been found
that successful implementation of care coordination can increase completion of well-child
care [9]. Care coordination can also influence caregivers’ perceptions of how well the care
provided meets the needs of their families [2,10].

When thinking about care coordination, it is also critical to consider who is responsible
for managing the care of a child with DS. For children with medical complexities, the burden
of management of health information and care coordination often falls to the parent or
caregiver [11]. There are also barriers from the healthcare providers in aiding families in
implementing care coordination, such as lack of personnel, lack of communication skills,
and lack of time [12]. While there have been excellent developments in health information
management and communication through the use of electronic health records (EHR),
because of the possible range of persons involved in care, much of the health information
ends up outside of a single electronic health record system. Given these barriers, mHealth
apps may be a way to fill this gap by supporting caregivers and families in managing their
care coordination and health information management needs.

The World Health Organization defines mHealth as any “medical and public health
practice supported by mobile devices, such as mobile phones, patient monitoring devices,
personal digital assistants, and other wireless devices” [13] (p. 6). There are many po-
tential uses of mHealth apps including communication needs between individuals and
health services, health monitoring, and access to information [13]. Studies have shown that
primary caregivers are open to the idea of using mHealth apps to support management
of their child’s chronic condition and recognize that technology may facilitate improved
information access and communication [14–16]. To begin the development of an interven-
tion such as an mHealth app, it is first important to gain a full understanding of family
and caregiver needs and preferences. This scoping review was designed to examine the
extent and nature of research on caregivers’ role in care coordination by addressing the
following questions: (1) What are the care coordination needs of primary caregivers of
children with DS? (2) What strategies and resources do primary caregivers use to address
their care coordination needs? These findings will help guide user-centered design of an
mHealth app to support families of children with DS.

2. Methods
2.1. Protocol

The protocol for the search and analysis was developed by using guidelines outlined
by Arksey and O’Malley (2005), as well as Preferred Reporting Items for Systematic Reviews
and Meta-Analysis Protocols for Scoping Reviews [17,18].

2.2. Eligibility Criteria

Listed below are the inclusion and exclusion criteria developed for selection of articles
to be included in our scoping review [17].

Inclusion criteria include the following:

• Articles appearing in peer reviewed journals;
• Research implementing any study methodology and design;
• Published in journals between January 2010 and January 2020;
• English language;
• Study population includes caregivers of children with DS birth to twenty-one years old;
• Article addresses health management of child with DS, including dental management;
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• Article reports results reflecting perspectives of parents.

Exclusion criteria include the following:

• Not research;
• Age of child with DS not reported;
• Focused exclusively on educational management of a child with DS;
• Did not differentiate children with DS from other possible conditions included in

the sample;
• Focused exclusively on the prenatal period or diagnosis experience;
• Review articles;
• Reporting only the providers’ perspective.

2.3. Information Sources

With guidance from a research librarian, a literature search was completed on 21 Jan-
uary 2020. Databases included in the search were CINAHL, Embase, ProQuest Health
Management, PsycInfo, and PubMed. These databases were selected to capture journals
from a range of healthcare disciplines, as well as research on health management. The
final search results from each database were exported to Endnote, where duplicates were
removed. Results were then exported to Covidence to complete both the title and abstract
screening, as well as the full-text review (Veritas Health Solutions, Melbourne, Australia).

2.4. Search

Search terms were intentionally broad to cast a wide net to find all studies possibly
addressing care coordination in the context of DS [17]. While each search was modified
slightly to meet the constraints of the search tool, the PubMed (Medline) search string was as
follows: [(mother* or father* or parent* or caregiv* or family* or families* or “family”[mesh]
or “pediatric*” or “child”[mesh] or “child, preschool”[mesh] or “adolescent”[mesh] or
“teen” or “teenager” or “child*” or “infant*” or “toddler”) AND (“care coordination” or
“coordination” or “patient-centered care”[mesh] or “case management”[mesh] or “mean-
ingful use”[mesh] or “case managers”[mesh] or “health communication”[mesh] or “needs”
or “health care” or “healthcare”) AND (“Down syndrome”[mesh] or “down syndrome”)
and “last 10 years”[PDat]]. In addition to database searches, reference lists of each article
included in the review were hand checked to identify studies that were not captured within
search strings.

2.5. Selection of Sources of Evidence

All studies were screened by two reviewers, using Covidence software at both the
title and abstract screening, as well as the full-text review level (Veritas Health Solutions,
Melbourne, Australia). The first two authors resolved disagreements for inclusion by
discussion to reach final consensus.

As the full-text review was completed, it became evident that additional inclusion
and exclusion criteria were required to successfully identify studies related to the research
questions [18]. As part of the inclusion criteria, studies needed to have a focus on health
management; however, this definition was further refined to include interaction with the
healthcare system and providers.

2.6. Charting the Data

A structured template for charting the data was developed by the first two authors (BS
and KK). Data categories included in the template were as follows: study purpose, study
design, respondent, conceptual underpinnings of study, definition of care coordination,
age range of children in sample, measures, use of technology, and findings related to care
coordination and health-information management. Following the development of the
extraction template, BS and KK independently charted the data from five studies and
then met to discuss the completeness and clarity of the extraction template and make final
revisions. Extractions were completed in Microsoft Word. As a check on the extraction
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process, KK checked every fifth extraction for accuracy and completeness. Only minor
changes were needed, providing evidence of the quality of the first authors’ extractions.

2.7. Collating and Summarizing Data

To collate and summarize study findings, the Marshall definition of care coordination
and the Family Management Style Framework (FMSF) structured the analysis [19]. Mar-
shall (2019) defined care coordination as “[relying] on communication between primary
care providers and specialty care services and access to and facilitation of services and
support” and was used to analyze the data [20] (p.79). While the purpose statement gave a
glimpse into how each study addressed care coordination, within this scoping review it
was also necessary to review the studies’ findings to answer each of the research questions.
While there were 28 articles in which the study purpose included an element of care coor-
dination, all articles were included in this analysis, using both the purpose statement and
study findings. The constant comparison method was used to develop themes across the
purpose statements and results from each study [21]. Summaries of each of the themes is
included in the results.

3. Results

The search of five databases yielded 2149 articles for review after duplicates were
removed. Of those articles, 2147 came from database searches, and two articles came from
reference-list screening. Following PRISMA guidelines (see Figure 1), screening of studies
by title and abstract review excluded 2074, leaving 77 articles for full-text review. Thirty-
eight articles from 37 studies were included in the final sample for extraction. Thirty-nine
articles were eliminated after the full-text review. The reasons for exclusion are listed in the
figure below (Figure 1).
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3.1. Characteristics of Sources of Evidence

Data extracted from each study are summarized in Table A1 (Appendix A). Find-
ings summarized in extraction included the study’s first author, country where data were
collected, study purpose, study design, respondent, age of child with DS, measures, and
technology use. These data were extracted to provide a broad overview of the type of stud-
ies investigating caregiver interactions with healthcare with regards to care coordination.

3.2. Study Design

The 38 articles in the final sample included multiple study designs. Articles were
evenly distributed between qualitative and quantitative study designs. Fourteen studies
were qualitative [22–35], eleven were quantitative [36–46], and five were mixed meth-
ods [20,47–50]. Investigators in six studies completed secondary analyses, four using data
from the National Survey of Children with Special Health Care Needs (NS-CSHCN) [51–54],
one completing a chart review [7], and one using the Intellectual Disability Exploring An-
swers (IDEA) database [55]. Only two studies were longitudinal in design [55,56]. Finally,
one study employed a pre-/post-test quasi-experimental design [57].

3.3. Measures

There was a lack of consistency across studies in measures used to assess character-
istics of care coordination. Outside of the secondary data analyses using the NS-CHCSN
survey, only two studies used the same care coordination measure. Caregivers’ manage-
ment of their child’s special healthcare needs with DS was assessed by using standardized
tools such as the Family Experiences Survey (FES), Family Problem Solving and Commu-
nication (FPSC), Family Management Measure (FaMM), and Parenting Stress Index (PSI).
Each of these measures was used in two studies included in the review [20,36,38,48,56,57].
Additionally, two studies used the Oral assessment in DS Questionnaire [37,44]. The
Emotionality, Activity, Sociability Survey, Family Adaptability and Cohesion Evaluation
Scale, the brief Family Assessment Measure (FAM), Family Support Scale (FSS), Fam-
ily Coping Index (FCI), Family Environment Scale, Family Index of Regeneratively and
Adaptation (FIRA-G), Parent-caregiver Perception Questionnaire (P-CPQ), Perceived So-
cial Support Scale (PSSS), Family Assessment Device (FAD), Beck Depression Inventory
(BDI), Index of Social Competence (ISC) and Family APGAR were each used in one
study [36,38,40,43,56,57]. Nine studies used measures generated by the investigators to
assess caregiver needs [22,39,42,43,45–47,49,50].

In the qualitative studies, investigators collected data through interviews or focus
groups, using interview/discussion guides developed for the study. Twelve qualitative
studies collected interview data [23,25,26,29–35,49,50]. Investigators in four studies col-
lected data from focus groups [24,27,29,48].

3.4. Analysis

Several different analytic methods were employed to analyze qualitative data. In
five studies, investigators analyzed interview data by using a grounded theory ap-
proach [25,26,31,32,49]. Krueger and colleagues were the (2019) only investigators to
describe using triangulation for analysis [28], while van den Driessen Mareeuw (2019) was
the only author to report using framework analysis [35]. Finally, investigators in six studies
used content analysis [23,29,30,33,34,50]. Cartwright and Boath (2018) analyzed focus
group findings by using a phenomenological approach [24], while the others completed a
content analysis [27,29,48].

Descriptive statistics were reported for all eleven quantitative studies, as well as the
five mixed-methods studies [20,36–50]. Twelve of the studies including quantitative data
completed tests of association or correlation [20,37,38,40–45,48–50]. Frequency counts were
employed by five studies as part of the analysis [20,39,44,45,47]. Regression modeling
was used in six studies including investigations of family adaptation [36], functioning
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and social support [38], care transitions [41], uncertainty and communication [42], social
competence [43], and attitudes towards mHealth app usage [46].

3.5. Respondents

3024 families of children with DS were included across 31 primary studies. Eliminated
from this total were secondary data analyses and chart reviews. In five secondary analyses,
investigators from four studies used data from the National Survey of Children with Special
Healthcare Needs years 2005/2006 (1128 participants) or 2009/2010 (504 participants), and
in one secondary analysis, the investigator used data from the Health Utilization Survey
completed in Western Australia between 1997 and 2004, to which 121 families of children
with DS responded [51–55]. Lastly, one investigator completed a chart review of 105 medical
charts of children with DS [7].

When identified, the primary caregiver in 20 studies, was the mother. Five studies
focused exclusively on mothers. Of the 3024 families, 1669 respondents identified as
mothers. Only one study exclusively focused on fathers, with 93 respondents. Across
studies, 416 respondents identified as fathers. Few studies identified other family member
respondents. Bertoli et al. (2011) included 100 siblings of persons with DS [47], and
Parrott et al. (2012) included 18 sibling respondents, as well as caregivers [42]. Three
studies each had one respondent identifying as a grandmother [30,48,49]. The remaining
studies did not specify which parent or caregiver completed the study. Only one study
focused exclusively on caregiver dyads [57]. Several studies included caregiver dyads
within the sample but did not analyze the data as dyads [27,32,34,37]. One study focused on
caregiver-and-child dyads; however, health-related quality-of-life data were only collected
from mothers and were linked to the child’s dental-health physical exam findings [40].
While the focus of this scoping review was families and caregivers of children with DS,
several studies also included healthcare providers, with 72 provider respondents.

3.6. Age of Children with DS

Data were extracted regarding the age range of the children with DS. There was great
variation in how studies reported age of the child with DS. Since the respondent in each
of the studies reviewed was the caregiver and not the child, data on the child were often
incomplete or not included. Four studies did not include the age range of the children with
DS. Twenty-one studies reported the average age of the child with DS. The overall average
age across these studies was 9.24 years. Thirteen studies reported only an age range and
not an average age of the child with DS. While the focus of the scoping review was children
and adolescents under the age of 21, some of the studies also included adults with DS. The
age ranges reflect this inclusion ranging from birth to 61 years of age. In 6 articles from
5 studies, the sample included caregivers of both children and adults with DS.

3.7. Study Purpose

The purpose of study each article was examined. Although all studies addressed
caregivers’ interactions and experiences with healthcare systems and providers for their
child with DS, only two studies explicitly used the term “care coordination” in the study
purpose [20,53]. Additionally, 26 articles contained elements of healthcare management
included in care coordination in their purpose statements. These elements related to care
coordination included knowledge of services [22,33,37,41], communication [30,42], access
to care [44], information availability [24,26,34,52], engagement and advocacy [28,35,50,51],
and utilization and availability of services [29,43,46,47,49,55–57]. There were three studies
that addressed the AAP guidelines for care of a child with DS [7,39,45]. The other ten
studies contained elements in the purpose that could be related to care coordination but
was not immediately apparent from the details included in the purpose statement and
were found in the study results.
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4. Research Question One

Research question one was designed to address what are the care coordination needs
of primary caregivers of children with DS? A model was created from the themes developed
from collating data collected from the purposes and results of each article (Figure 2). All
38 articles were analyzed for factors related to the care coordination needs reported by
primary caregivers of children with DS as relates to research question 1. Themes are
ordered by the frequency with which they occurred within each topic area.
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5. Communication

Sixteen studies included in the scoping review reported results related to communica-
tion between caregivers and providers [20,23,24,26,27,29–31,34,36,42,48–51,53]. Caregivers’
perceptions of the quality of communication were linked to both positive [20,36,49–51,57]
and negative [23,24,26,27,29,34,53] outcomes for families and children in both quantita-
tive and qualitative studies. In four studies investigators focused on caregivers’ beliefs
about the importance of communication rather than their assessment of the quality of
their communication with professionals [30,31,42,48]. These findings, both negative or
positive in nature, have the potential to impact the quality of communication and thus
care coordination.

Shared decision making was a common theme that caregivers expressed as promoting
effective and positive communication [30,49–51]. Communication was also found to be a
protective factor for caregivers in developing resilience and family adaptation [36]. In Mar-
shall et al. (2019), 88% of respondents expressed satisfaction with communication between
healthcare providers, as well as satisfaction between providers and other professionals [20].

However, there were negative findings related to communication between caregivers
and providers. Caregivers reported supportive communication to be rare and more often
felt that providers did not understand family needs related to DS and frequently evoked
negative emotions [24,27]. Caregivers expressed that there was the perception of informa-
tion being withheld and caregivers did not feel supported by healthcare providers [23,26].
Almost half of caregivers (44.6%) were less than very satisfied with the communication
between different providers involved in their child’s care [53]. Caregivers also described
non-existent or scattered communication between providers when describing care coordi-
nation [29].

Four studies detailed how communication was a contributing factor in effective care
coordination practices [30,31,42,48]. Hall et al. (2012) found the perception of open ver-
sus closed communication with providers to be influenced by the caregiver’s stress level,
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with stressed families describing more closed communication in focus groups [48]. Both
Murphy et al. (2017) and Melvin et al. (2018) identified communication as a factor influenc-
ing caregiver perception of quality of life and self-management ability respectively [30,31].
Finally, Parrot et al. (2012) found that as caregiver uncertainty increased related to medical
management, the caregivers’ desire for increased communication also increased [42]. These
findings are important in understanding how communication may be both influencing and
influenced by individual family member well-being.

Results related to communication also addressed caregivers’ perceptions of their
communication with other parents of children with DS. Caregivers wanted to connect
with other families of children with DS and learn from their experiences [20,23,34,57].
Caregivers reported that communication with other caregivers fostered the exchange of
information, as well as creating a bond between families [23]. Caregivers described these
experiences as having a positive impact on their ability to coordinate care.

6. Information

Eleven studies investigated the information needs of caregivers and fami-
lies [20,23,24,26,29,30,32,34,46,50,57]. Included under this theme were study results ad-
dressing the quality and timing of information. Across studies, it was found that caregivers
were motivated to acquire information regarding their child and DS [20,24,29,30,46,50,57].
However, there were several factors impacting the desire for information. Families wanted
information to be from trustworthy sources [26] and were often frustrated by the quality
and lack of information provided by healthcare providers [53]. Caregivers also reported
feeling responsible for accessing reliable health management information [32]. Families
were also concerned about providers not being up to date and knowledgeable in the man-
agement of health concerns associated with DS [23,24,30,34]. Caregivers were concerned
that information presented in printed materials was often out of date and information on
available resources was lacking [29].

Age and timing were also considerations in caregiver’s information needs. Families
expressed a desire to have targeted information at times of transition or at specific age
milestones [34,50]. However, families did not want to be overloaded by information [23,34].
In Choi et al.’s (2019) study of an mHealth app addressing family adaptation and thera-
peutic communication, researchers reported that families’ found information most helpful
from birth to age 12 months [57]. Melvin et al. (2018) defined these critical information
periods as early development ages (0 to 3 years) and school transitions and also specified
that families should be offered information early in the child’s life to be able to develop
realistic goals and expectations [30]. However, less than half of families reported receiving
information about DS in the birth setting [20].

7. Utilization

In sixteen studies investigators linked elements of healthcare utilization to care coordi-
nation [7,20,29,31,39,41,43–47,50,51,53–55]. The most prominent feature of utilization was
the role of the medical home. The medical home is a model of care defined as “holistic
care of children and their families where each family has an ongoing relationship with
a health care professional” [58] (p. 17A). Care coordination is a key component in the
implementation of medical home policy [59]. Investigators found that children with DS
were at significantly more risk for not having a medical home than other children with
special healthcare needs [51]. Between 29.7 and 37.5% of caregivers of children with DS
reported having a medical home compared 47.3% of families with other special healthcare
needs reporting having a medical home [51,53]. While only about 1/3 of families reported
having a medical home, 88% reported seeing a general healthcare provider in the past
three years [43]. In studies for this review, children without a medical home were at greater
risk for missed components of care management and failure to meet healthcare transi-
tions [7,41,51,53,54]. Caregivers of children with DS without a medical home may be less
prepared to aid their child with the transition from pediatric to adult healthcare because of



Children 2021, 8, 558 9 of 24

a lack of support and encouragement from their healthcare provider [41]. Utilization was
also investigated by three studies looking at the use of the AAP/DSMIG guidelines for the
management of children with DS [7,39,45].

Investigators also examined the amount of time caregivers spent addressing their
child’s special needs. Caregiver time is also an important consideration when investigating
healthcare utilization. Examples of outcomes related to caregiver time included in these
studies were issues such as travel time to appointments and missed days of work. However
only one study investigated healthcare utilization related to travel times, reporting that 1/3
of the sample (n = 41) took more than an hour to reach a pathology center [46]. Caregivers
reported missing on average 7 workdays annually for healthcare visits [46]. Phelps et al.
(2012) reported that 30.2% of caregivers reported dedicating eleven or more hours per week
to care coordination for their child with DS [53].

8. Experiences with Healthcare

While all of the studies included some connection to caregiver and family experiences
with healthcare, there were thirteen articles that highlighted specific details with regards
to these interactions [20,23–30,34,49,53,57]. Some of the results of caregiver experiences
fell into other categories because they specifically addressed themes such as information,
but findings from nine studies reported more general experiences with healthcare or
experiences that did not fit into other categories described above [23–25,27–30,34,53].

These experiences related to caregivers’ general perceptions of the interaction with
healthcare providers. Caregivers reported providers were helpful in providing information,
however where providers fell short was understanding caregivers’ emotional responses
to their child’s condition and special needs [34]. There were other experiences expressed
across studies that were perceived as negative. For example, caregivers in several studies
expressed dissatisfaction with healthcare providers who were perceived as insensitive
and lacking support for behaviors such as breastfeeding [23,25,27]. Caregivers felt there
was a lack of distinction in care needs for children with DS versus typically developing
children [24]. In one study, less than half of the families reported feeling as though they are
a partner in care with their child’s provider [53].

9. Individual Functioning

A second theme within individual and family factors addressed the individual func-
tioning of a child with DS. Twelve studies included elements of individual functioning of
children with DS [7,23,24,39,41,43,47,49,51,52,54,55]. Articles focused on various compo-
nents of individual functioning including co-occurring conditions commonly associated
with DS, impact on activities of daily living and demographic factors influencing function-
ing [7,39,41,43,47,52,54,55]. Two studies specifically addressed feeding concerns related to
breastfeeding and feeding methods [23,24].

Several studies investigated the impact of functional status on the care received.
Researchers reported there was variation in the specialty referrals for individual functional
difficulties made by providers, leading to discrepancies in care received [49,54]. Children
with higher functional impairments had lower odds of having a medical home, which
studies have shown improves care coordination outcomes [51,59]. Children with DS were
more likely to have delays in necessary therapies than children with other special healthcare
needs [54].

10. Family Functioning

While family factors were addressed across thirteen studies [27,28,31,32,34,36,38,40,42,48,50,56,57],
three factors of family functioning were identified as playing a role in care coordination,
resiliency, advocacy, and uncertainty [28,42,48]. Families described care coordination across
providers as one way they were able to advocate for their child, and this advocacy most
common occurred in healthcare and school settings [28,32]. Caregivers’ perception of
family resiliency also was a factor contributing family response to stressors [48]. Fam-
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ilies who displayed more resiliency and less stress reported an increased perception of
communication and support in a healthcare setting, important factors in care coordina-
tion [48]. Caregivers and families with increased uncertainty also expressed a strong desire
to communicate [42].

11. Resources

Children with DS often require many resources to manage co-occurring conditions as
a part of care coordination. These resources may be in the form of services such as therapies,
as well as financial resources and transportation. Eleven studies included in our sample
reported findings related to resources [22,26,27,29,31,32,36,41,46,47,49]. Most commonly
financial constraints were reported as a barrier to receiving necessary care [22,26,27,32,49].
However, the lack of available social services and resources and how to access them
was also reported as a concern for caregivers [20,29,41,47,49,54]. Investigators in one
study reported that availability of community services was a positive indicator in family
adaptation [36]. Caregivers reported frustration with resources from frequently having
to change providers to maintain government supported services such as developmental
therapies [31]. Support also varied greatly on the perceived level of the disability and the
availability of the services [49].

12. Technology Use

The ultimate goal of this scoping review is to determine the content of an mHealth
app that would best support caregivers of children with DS. Because of this goal, it was
important to investigate if any of the studies incorporated the use of technology into
management of care needs and how it may impact care. Choi and Van Riper (2019), studied
family adaptation and DS, using an mHealth app to engage in therapeutic communication
with a nurse. Investigators in a second study included in this review investigated caregivers’
attitudes and expectations for the use of an mHealth app [46]. Tozzi et al. (2015) found
that almost all families connected to the internet either at home or work, and half of those
families connected through a smartphone [46].

While technology was not included in the project aims, Melvin et al. (2018) found that
caregivers expressed a desire to have an electronic way to organize information, as well
as provide age-appropriate and research-based information to support their child’s com-
munication [30]. Researchers also reported caregivers’ desire to have trusted information
from online sources, particularly at times of transition such as the start of school, and the
beginning of puberty [24,26]. Technology was also described as an important facilitator of
communication between caregivers of children with DS through use of online forums, as
well as platforms such as Facebook [23].

13. Dental Care

An unexpected finding of this scoping review were five studies exclusively addressing
dental care [22,33,37,40,44]. While the focus was on dental care, many of the themes over-
lapped in terms of resources, information, and experiences with healthcare. Studies focused
on dental care primarily reported frequency of visits, type of dental provider, use of anesthe-
sia and knowledge related to the dental care of children with special needs [22,33,37,40,44].
Nqcobo et al. (2019) also reported on the frequency and treatment of dental caries in
children with DS [40]. Rahim et al. (2014) found that children with DS received less dental
care than typically developing children and none had received orthodontic care [44].

14. Research Question Two

A similar thematic analysis of the results was completed to address the second research
question: What strategies and resources do primary caregivers use to address their care
coordination needs? This question yielded fewer findings than the first question describing
caregiver experiences with elements of care coordination. However, there were results that
could inform future care coordination recommendations and be used in the development
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of interventions, using mHealth apps. Findings addressing the second research question
fell within the themes of care coordination, family, and individual factors.

15. Care Coordination Factors

Caregivers’ recommendations addressing strategies and resources related to care coor-
dination, included communication, information, and utilization. As reported in research
question one, parents viewed shared decision-making as a strategy enhanced communica-
tion, particularly when initiated in the medical home [7,30,41,49–51]. This was also reflected
in the need for care to be family centered [20,27,38]. Additionally, caregivers recommended
strategies to maintain an organized, up to date health history as a way to minimize the
time focused on updating the health history during appointments with providers [31]. This
was particularly true for appointments related to child development [31]. Two studies
recommended the use of mHealth apps to support time management and caregivers’ active
participation in their child’s healthcare [46,57].

Because of the amount of information required for care coordination and health
management, it was recommended that information be age-specific, as well as electronically
available, to help manage the amount and timing of information [30,57]. Information was
particularly important in transition planning [26,41,50]. Moreover, using knowledge gained
on related protective family factors, such as communication, resources, and support, nurses
can develop individual strategies for families related to adaptation and resiliency [36].
One study, by Thomas et al. (2011), made a recommendation related to resource use and
utilization [55]. To maximize utilization, it was recommended by caregivers that providers
have knowledge of health insurance coverage for specialty referrals [55].

16. Family and Individual Factors

Family factors also contributed to caregivers’ strategies for effective care coordination.
Krueger et al. (2019) reported that caregivers recommended being assertive, as well as
persistent, in their communication with healthcare providers to ensure receiving necessary
services and information [28]. Families also need to develop good organization skills to
manage care coordination [35].

17. Discussion

Findings from this scoping review support the conclusion that effective care coordina-
tion has the potential to increase family satisfaction and improve outcomes in managing
care for a child with DS. These findings are consistent with study findings from a study of
caregivers of adolescents with chronic conditions [10]. Care coordination has also shown
the ability to reduce functional difficulties for children with special needs [60]. However,
care coordination needs to be utilized in a manner that best supports individual family
and child needs. Using the themes developed from the findings of this scoping review, we
considered how these findings could be used to inform the development of an interven-
tion, using mHealth apps for families. While fewer studies addressed research question
two, there were findings from themes from both research questions that will aid in the
development of an mHealth application.

The results of this scoping review point to reliable and up to date information as one
of the most important caregivers needs with regards to care coordination for their child
with DS. There are several findings that were identified from this scoping review that could
be used to manage health information within an mHealth app to improve care coordination
efforts. One area in which an mHealth apps could fill a gap is in the development of a
personal health record (PHR). A PHR is designed to fill the information gap in the electronic
health record by having persons or caregivers manage their own health information [61].
We know that children with DS have the potential to see many specialty providers in a
variety of healthcare settings. A PHR may help organize required documentation of health
behaviors for referrals [62]. For example, if there is a concern about obstructive sleep apnea,
a PHR could serve as a journal for a caregiver to document sleep history [62]. The mHealth
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apps can be used to document information such as medications, provider information and
lab results as part of a PHR [62]. Families expressed a desire to be able to keep health
information in a way that is easy to bring with them between visits and an mHealth app is
one intervention to fill this gap.

In conjunction with a PHR, other technologies are being developed to support care-
givers of children with DS. Down Syndrome Clinic to You (DSC2U) is a web-based tool that
will help caregivers identify referral needs for their child, using the AAP guidelines [63]. It
may be possible for an mHealth app technology to work in conjunction with a website such
as DSC2U for families to document information pertinent to referral appointments. The
linking together of healthcare technologies increases caregivers’ ability to manage health
information and care coordination.

However, one consideration to keep in mind when developing mHealth technologies
is cost. Having mHealth apps be free and publicly available may help to increase parents’
access to health information needed to manage their child’s care. There is limited but
positive evidence that mHealth apps are cost effective [64,65]. Examples of free mHealth
apps focusing on the DS community include HealthSwap, focusing on the nutritional needs
of persons with DS and mHealth apps targeting learning and communication needs such
as the mHealth app Otsimo [66]. The DSC2U website mentioned above does carry a cost
for use, but this cost can be offset by insurance companies [67]. However, there currently is
no mHealth app addressing the care coordination needs of persons with DS. The global
COVID-19 pandemic shed light on the importance of remote healthcare tools, and this is
likely to continue into the future. As such, further research considering the cost and use of
mHealth technologies is warranted.

Caregivers expressed the desire to have age specific health information as a part of
coordinating care [34,50]. An mHealth app could allow for information to be communicated
through pop-up reminders that could be tailored to a child’s age and the families’ specific
needs. Pop-up reminders would be particularly relevant in infant and preschool years when
there is an increase in specialty care visits and developmental changes [30]. Caregivers also
wanted information at times of transition, such as the start of school and the beginning
of puberty, and pop-ups could be used for this information [30]. This would also prevent
the concern of receiving too much information all at once [34]. Pop-up information could
also be used to create appointment reminders, reducing caregiver concern related to
scheduling [53]. Finally, pop-up reminders could be used for caregivers to document
information related to daily habits requiring documentation for co-occurring conditions as
part of a PHR [62]. Pop-up reminders could serve many functions within a PHR and an
mHealth app.

Additional key findings from this scoping review that can be used in develop-
ment of an mHealth app include the need for up-to-date information and easy to access
data [20,23,24,26,29,46,57]. These findings with regards to health information align with
findings related to user centered design practices for developing mHealth apps. Desai et al.
(2020) outlined six design preferences for mHealth apps [68]. Of these six design elements,
using a table layout, a problem-based organization system, and linking content between
different areas will help address these caregiver information needs [68]. Information within
an mHealth app can be presented in a table format, as well as linking pertinent topics
together for caregivers. The findings from this scoping review related to care coordination
needs, as well as these design elements, will help develop an mHealth app that meets the
needs of caregivers of children with DS.

18. Limitations

There were limitations to this scoping review. Articles were restricted to only those in
the English language. However, the search terms for this scoping review were purposely
broad in order to cast a wide net, creating great variety in the type of studies identified.
There was a lack of continuity across studies in type of data, measures, and study design
within the extraction. There was also inconsistent reporting on the age of the child with DS.
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Additional information on age would allow for additional analysis across studies based on
the age of the child. It is possible that relevant articles may have been missed. This risk
was minimized by seeking the input of a research librarian to design the search string. This
scoping review was also limited by focusing exclusively on caregiver perceptions of care
coordination. It was important to include healthcare providers’ input on care coordination
and future reviews focusing on healthcare providers’ knowledge of care coordination,
type of practice, and knowledge and ability to treat children with DS would also advance
knowledge of strategies for ensuring optimal care coordination. Despite limitations, this
scoping review provides valuable insights into families’ care coordination needs for a child
with DS.
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Appendix A

Table A1. Overview of article data extraction.

Article
First Author, Date,
Country of Origin

Purpose (Direct Quote) Design Caregiver * Age range of
Children Measures/Analysis Use of Technology

Amitha (2015) [22]
India

The study was conducted to determine the
parental views, attitudes and perceptions of
oral healthcare and treatment requirements
among children with disabilities attending
various special schools in Mangalore.

Cross-sectional
survey design 50 families Does not specify Researcher generated survey

Barros da Silva
(2018)
[23]
Portugal

The aim of this study was to understand the
breastfeeding experiences of mothers of
children with Down syndrome, and their
specific practices.

Qualitative
interviews 10 mothers 2 months to 10

years old Interview guide

Several mothers reported
using the internet to search for
information regarding DS
(especially if healthcare
providers were negative).
They also reported using
internet forums and Facebook
groups for support.

Bertoli (2011)
[47]
Italy

The aim of the present study is to explore the
needs and challenges in health, social
integration, and daily life, of people with DS
living in Rome.

Mixed Methods
Cross-sectional,
census-based
survey

501 families
286 mothers
155 fathers
15 other
caregivers

0 to 64 years old
181 were under
the age of 19,
with 25 did not
disclose age

Researcher generated
questionnaire- National
Institute of Statistics (ISTAT)
household survey used
as reference

Cartwright (2018)
[24]
United Kingdom

The aim of this study was to explore the
experiences of mothers of IDS regarding
feeding, and to provide information to better
inform health professionals caring for new
mothers and their babies.

Qualitative focus
groups 8 mothers <5 years old

Focus groups
Interpretative
Phenomenology

Report using the internet to
find information and
expressed frustration that
there was little support in
providing information from
health professionals.

Choi (2019)
[57]
South Korea

The aim of this study was twofold: (1) to
explore the feasibility of using the mHealth
Family Adaptation Intervention
(FamilyAdapt-DS) with families of young
children with DS and (2) to address the effect
of participating in this mHealth intervention
on family adaptation.

One group
pre-test, post-test
design- survey
data
focus groups

8 families
16 parents

Birth to 3 years
old

FIRA-G, Family
Management Measure
(FaMM), and Family
Problem Solving
Communication
(FPSC),
Brief FAM: General Scale
Family Member
Well-Being scale

The mHealth app entitled
FamilyAdapt-DS
combined information on
mHealth apps with the use of
therapeutic conversations
with both parents and nurse.
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Table A1. Cont.

Article
First Author, Date,
Country of Origin

Purpose (Direct Quote) Design Caregiver * Age range of
Children Measures/Analysis Use of Technology

Choi (2015)
[36]
South Korea

This study examined the factors related to
resilience of families of children with DS in
Korea.

Cross-sectional
survey design

126 families
117 mothers
9 fathers

Average age 5.4
years old
+/−3.88

Questionnaire on resource
and stress (QRS)
Beck depression inventory
(BDI)
Emotionality, Activity,
Sociability survey (EAS)
Family Adaptability and
Cohesion Evaluation Scale
(III), Family Problem Solving
and Communication Scale
(FPSC)
Family APGAR
Stigma and Discrimination

Crossman (2018)
[56]
United States

The following 3 aims were designed to address
gaps in the existing literature:
(1) To determine the trajectory of parental
competence for fathers of children with DD
from age 3 to age 15.
(2) Controlling for child and family
characteristics, determine the main effects of
the family environment, EI service and
informal support on paternal competence
when their child with a developmental
disability was 3.
(3) To determine whether there were lasting
effects of the family environment, EI services
and informal support on differences in paternal
competence.

Quantitative
longitudinal
analysis of
secondary data

93 fathers 3–15 years old

Parenting Stress Index-
sense of competence
subscale
Family Environment Scale
Family Support Scale

Descamps (2015)
[37]
Belgium

We were interested in the responses to 3 major
questions:
(1) what do parents know about dental care for
their child with DS?
(2) Have they ever been to a dentist?
(3) How would they describe their experience
of this dental visit?

Cross-sectional
survey design

100 families
86 mothers
14 fathers

2–21 years old
Adapted Oral Assessment
DS questionnaire
Researcher generated survey
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Article
First Author, Date,
Country of Origin

Purpose (Direct Quote) Design Caregiver * Age range of
Children Measures/Analysis Use of Technology

Farkas (2018)
[25]
United States

The purpose of the present study was to extend
the current literature on parents’ experiences
by offering a balanced view of both the positive
and negative sides of parenting a child with
DS, specifically through analysis of parent
perspectives.

Qualitative
interviews

435 families
361 mothers
74 fathers

1 to 55 years old
mean 9.43 years
old

Grounded theory using
thematic coding

Gibson (2019)
[26]
United States

The following questions were addressed:
How do participants describe their information
practices and information-seeking experiences?
What contextual factors contribute to defensive
information?
behaviors and knowledge practices described
by participants?

Qualitative
interview 24 mothers 2–26 years old

Grounded theory combining
thematic analysis and
constant comparative
method

Trust was a major component
to information seeking from
online sources and the trust in
maintenance of confidentiality
among group participants.

Hall (2018)
[49]
United Kingdom

The objective of this study are, for children
with DS, OME, and hearing loss, to (1) scope
the range of current service provision across
England; (2) explore professional decision
making; and (3) explore patient, parent, and
public views on the direction of future research.

Mixed methods
design, survey,
interview, and
focus groups

13 families
12 mothers
1 grand-
mother

Not specified
Interview guide
Researcher developed
survey

Hall (2012)
[48]
United States

The purpose of this study is to follow up on
findings from the focus group interviews to
explore parental stress in families of children
with disabilities in the context of the Resiliency
Model of Stress and Adjustment.

Mixed methods,
survey, focus
groups

25 families
23 mothers
3 fathers
1 grand-
mother

Mean age of child
9.96 (stressed
family group)
and 5.58 (non-
stressed group)

Parenting Stress Index Short
Form
Content analysis for
qualitative findings

Hsiao (2014)
[38]
Taiwan

The purpose of this study was to examine how
family demographics, family demands, and
social support relate to family functioning, as
well as the potential mediating effect of social
support on the relationship between family
demands and family functioning in Taiwanese
families of children with DS.

Cross-sectional
survey design

83 families
80 mothers
75 fathers

4 to 17 years old

Family Stressors Index
Family Management
Measure—condition
management effort and
family life difficulty scale
Perceived Social Support
Scale
General Family
Functioning—Family
Assessment device
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Article
First Author, Date,
Country of Origin

Purpose (Direct Quote) Design Caregiver * Age range of
Children Measures/Analysis Use of Technology

Hubner (2016)
[51]
United States

This study uses a population based national
sample to assess differences in both presence
and degree of SDM in ASD and 2 other
complex neurodevelopmental disorders—CP
and Down syndrome—with adjustment for
factors (child, family and health system) shown
to impact SDM.

Secondary
analysis 353 families 2–17 years old

2009–2010 National Survey
of Children with Special
Health Care Needs

Huiracocha (2017)
[27]
Ecuador

This article focuses specifically on (i) how
families received a diagnosis of DS and (ii) how
the families subsequently adapted and coped.

Qualitative
focus-group
interviews

4 families
4 mothers
1 father
1 dyad

<2 to 16 years old Descriptive coding

Krueger (2019)
[28]
United States

The purpose of this study was to gain
information regarding parents’ advocacy
behaviors and strategies they used for their
child with DS.

Qualitative
survey design

435 families
371 mothers
64 fathers

<1 to 55 years old Triangulation

Leonard (2016)
[50]
Australia

The aim of this study was to further
understand the impact of these factors, as well
as to describe the current state of parental and
student engagement in transition planning in
Australia

Mixed methods;
qualitative and
quantitative
survey data

190 families 15–30 years old

Researcher generated survey
Open ended questions as
part of DS “needs opinions
wishes” study
Content analysis

Lollar (2012)
[52]
United States

To describe the functional difficulties of
children with special health needs and to
demonstrate the shared and unique
contributions in predicting health outcomes
and informing therapeutic interventions,
policies, and research by using data from the
2005–2006 National Survey of Children with
Special Health Care Needs

Secondary data
analysis 395 families Birth to 17 years

old

2005–2006 National Survey
of Children with Special
Health Care Needs
Multiple regression
modeling

Marshall (2019)
[20]
United States

The purpose of our study was to examine the
experiences of parents or caregivers of children
with Down syndrome related to prenatal care,
the birth setting, primary and specialty care
and care coordination

Mixed-methods
cross-sectional
survey design

101 families
93 mothers
6 fathers
2 other
caregiver

0 to 18 years old Family Experience Survey
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Children Measures/Analysis Use of Technology

Marshall (2014)
[29]
United States

Our purpose was to better understand services
and supports most needed and accessed by
families of children birth to age 3 who have DS,
identify gaps and barriers to accessing these
services.

Qualitative
interviews and
focus groups

13 families
10 mothers
3 fathers

0–3 years old
Interviews
Focus group
A priori coded transcripts

Melvin (2018)
[30]
Australia

This studied aimed to (1) explore families’
experiences of communication information
provision and (2) identify families’ preferences
regarding when, what, and how they would
like to receive information about
communication.

Qualitative
interviews

9 families
5 mothers
3 fathers
1 grand-
mother

0 to 15 years old
Researcher generated
interview guide
Thematic analysis

Parents felt that electronic
resources would have saved
them having to sort piles of
paper which were easily lost
Wanted access to a website to
access information and keep
track of key messages.
They also wanted interactive
workshops with written and
video information.

Mengoni (2019)
[39]
United Kingdom

The aim of this study was to investigate
whether children with Down syndrome had
received recommended health checks at birth
and during early childhood and whether
known health conditions were monitored.

Cross-sectional
survey design 24 families 0–5 years old Researcher generated survey

Murphy (2017)
[31]
Australia

This current study explored parent
observations of QOL important for a sample of
children with Down syndrome including
children who cannot speak for themselves.

Qualitative
interviews 17 mothers 6–18 years old Grounded theory approach

Nqcobo (2019)
[40]
South Africa

The aim of this study was therefore to assess
the OHRQoL outcomes because of dental
caries rate among CSNs.

Cross-sectional
survey design
and physical
exam

62 moth-
er/child
dyads

Average age
8.72 years of age

Parent-Caregiver Perception
Questionnaire (P-CPQ)

Nugent (2018)
[41]
United States

The goals of this study were to compare the
prevalence of successful healthcare transition
planning in adolescents with Down syndrome
and adolescents with OSHCN and to examine
the effect of different social and demographic
factors on transition preparation.

Cross-sectional
survey design 151 families 12–17 years old

2009–2010 National Survey
of Children with Special
Health Care Needs
logistical regression
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Nunes (2011)
[32]
Brazil

The objective of this study was to develop a
Theoretical Model representative of the
experience of families of children with DS.

Qualitative
interviews 8 families 5–10 years old Grounded theory and

symbolic interactionism

Oliveira (2010)
[33]
Brazil

The aim of this qualitative study was to
investigate the perceptions of a group of
mothers of children and adolescents with
Down syndrome (DS concerning the overall
health and oral health of their children.

Qualitative
interviews 19 mothers Did not specify content thematic analysis

Parrot (2012)
[42]
United States

RQ1: Does diagnostic status within families
relate to illness uncertainty, uncertainty
management, or communication preference in
families affected by NF, or Marfan or DS?
RQ2: Do genetic relativism and diagnostic
status interact to predict illness uncertainty,
negative feelings about a condition, uncertainty
management, or communication preferences in
families affected by NF, or Marfan or DS?

Cross-sectional
survey design 106 families Did not specify Researcher generated survey

Phelps (2012)
[53]
United States

Specifically, we sought to determine how
children with DS compare with other CYSHCN
with respect to national performance measures
for CYSHCN measures in the NS-CSHCN,
including the following:
1. Receipt of healthcare services with a medical
home
2. parental perception of the quality of
communication with the physician.
3. Communication of their child’s physician
with other physicians and with educators and
other professionals.
4.Recipt of needed care coordination.
5. Rates of unmet healthcare needs.
Finally, we also sought to determine the
relative burden on families of children with DS
and ID when compared to other CYSHCN.

Secondary data
analysis 395 families 0 to 17 years old

2005–2006 National Survey
of Children with Special
Health Care Needs.
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Pikora (2014)
[43]
Australia

The aims of this paper were: to examine the
prevalence of medical conditions and health
service use among adolescents and young
adults with Down syndrome; to describe the
impact of these conditions open the young
person’s daily life; and to explore the
relationship between the presence of medical
conditions and level of functioning daily life.

Cross-sectional
survey design 197 families 15–30 years old

Index of Social Competence
(ISC)
Researcher Generated
Survey

Rahim (2014)
[44]
Malaysia

The main objective of this study was to assess
the legal representatives’ perceptions on dental
care access for DS and non-DS siblings in
Malaysia.

Cross-sectional
survey design 130 families Mean age 26.4 Oral Assessment in Down

Syndrome Questionnaire

Santoro (2016)
[45]
United States

The purpose of this article was to describe
current screening practices in patients with
mDS, comparing these practices with current
AAP screening practices with perceptions of
physician adherence to the recommended AAP
health supervision guidelines for DS.

Cross-sectional
survey design 91 families 0–12 years old Researcher generated survey

Schieve (2011)
[54]
United States

In the current study, we conducted an in-depth
population-based assessment of the health and
functional status of children with DS, using
data from the 2005–2006 National Survey of
Children with Special Health Care Needs
(NS-CSHCN)

Secondary data
analysis 338 families 3–18 years old

2005–2006National Survey
of Children with Special
Health Care Needs
(NS-CSHCN)

Sheehan (2018)
[34]
Ireland

This study aimed to explore the range of
emotions experienced by parents in the early
years of managing their child’s disability, to
assess the relevance of the Dual Process Model
in understanding these emotions within an
adjustment process and to identify the types of
support and information perceived by parents
as helpful during this time.

Qualitative
interviews

6 families
5 mothers
1 father

5–7 years old thematic analysis
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Table A1. Cont.

Article
First Author, Date,
Country of Origin

Purpose (Direct Quote) Design Caregiver * Age range of
Children Measures/Analysis Use of Technology

Skotko (2012)
[7]
United States

What new diagnoses, if any, were identified in
our patients with DS as a result of their visit to
our clinic?
How many of our new patients were
up-to-date on the recommended DS healthcare
screenings? And, ultimately, what value does a
DS specialty clinic bring to people with DS and
their families?

Secondary data
analysis 105 families >3 years old Chart Review

Thomas (2011)
[55]
Australia

To compare the prevalence of parent reported
medical conditions and rates of health service
utilization in school-age children with Down
syndrome in Western Australia in 1997
and 2004.

Longitudinal
data 272 families 5–17 years old

Intellectual Disability
Exploring Answers database
(IDEA) (formerly referred to
as Disability Services
Commission)-

Tozzi (2015)
[46]
Italy

We therefore performed a study in a
population of families of patients with Down’s
syndrome, William’s syndrome and 22q11
deletion syndrome to measure their attitude
and expectations regarding specific
m-health solutions

Cross-sectional
survey design 121 families Average 17 yo. Researcher Generated

Survey

Interested in mobile
technology for time
management and increased
involvement in disease
management
Consultation with physicians.
Connected to internet both at
home and at work.

Van den Driessen
Mareeuw (2019)
[35]
the Netherlands

Our aim is therefore to provide insight into the
perspectives of PDS, parents and support staff
regarding quality of healthcare for PDS in
the Netherlands.

Qualitative
interviews 15 families >12 years old Interview guides

Framework analysis

* Only included caregivers of children with Down syndrome (DS).



Children 2021, 8, 558 22 of 24

References
1. McAllister, J.W.; Presler, E.; Cooley, W.C. Practice-Based Care Coordination: A Medical Home Essential. Pediatrics 2007, 120,

e723–e733. [CrossRef]
2. Turchi, R.M.; Berhane, Z.; Bethell, C.; Pomponio, A.; Antonelli, R.; Minkovitz, C.S. Care Coordination for CSHCN: Associations

With Family-Provider Relations and Family/Child Outcomes. Pediatrics 2009, 124, S428–S434. [CrossRef] [PubMed]
3. Schor, E.L. Ten Essential Characteristics of Care Coordination. JAMA Pediatr. 2019, 173, 5. [CrossRef] [PubMed]
4. Moreno, M.A. Pediatric Care Coordination. JAMA Pediatr. 2019, 173, 112. [CrossRef]
5. Bull, M.J. The Committee on Genetics Health Supervision for Children with Down Syndrome. Pediatrics 2011, 128, 393–406.

[CrossRef]
6. Santoro, S.L.; Yin, H.; Hopkin, R.J. Adherence to Symptom-Based Care Guidelines for Down Syndrome. Clin. Pediatr. 2017, 56,

150–156. [CrossRef] [PubMed]
7. Skotko, B.G.; Davidson, E.J.; Weintraub, G.S. Contributions of a specialty clinic for children and adolescents with Down syndrome.

Am. J. Med. Genet. Part A 2013, 161, 430–437. [CrossRef]
8. Williams, K.; Wargowski, D.; Wald, E.; Eickhoff, J. Disparities in Health Supervision for Children with Down Syndrome. Clin.

Pediatr. 2017, 56, 1319–1327. [CrossRef]
9. Ramirez, G.M.; Kum, P.; Kelly, J.J. The Association between Care Coordination and Preventive Care among Children With Special

Health Care Needs. Clin. Pediatr. 2020, 59, 663–670. [CrossRef]
10. Lemke, M.; Kappel, R.; McCarter, R.; D’Angelo, L.; Tuchman, L.K. Perceptions of Health Care Transition Care Coordination in

Patients With Chronic Illness. Pediatrics 2018, 141, e20173168. [CrossRef]
11. Cady, R.G.; Belew, J.L. Parent Perspective on Care Coordination Services for Their Child with Medical Complexity. Children 2017,

4, 45. [CrossRef]
12. Tschudy, M.M.; Raphael, J.L.; Nehal, U.S.; O’Connor, K.G.; Kowalkowski, M.; Stille, C.J. Barriers to Care Coordination and

Medical Home Implementation. Pediatrics 2016, 138, e20153458. [CrossRef] [PubMed]
13. World Health Organization. mHealth: New Horizons for Health through Mobile Technologies. 2011. Available online:

https://www.who.int/goe/publications/goe_mhealth_web.pdf (accessed on 1 January 2021).
14. Dzubur, E.; Li, M.; Kawabata, K.; Sun, Y.; McConnell, R.; Intille, S.; Dunton, G.F. Design of a smartphone application to monitor

stress, asthma symptoms, and asthma inhaler use. Ann. Allergy Asthma Immunol. 2015, 114, 341–342. [CrossRef]
15. Liu, X.; Wang, R.; Zhou, D.; Hong, Z. Smartphone applications for seizure care and management in children and adolescents with

epilepsy: Feasibility and acceptability assessment among caregivers in China. Epilepsy Res. 2016, 127, 1–5. [CrossRef] [PubMed]
16. Quigley, L.; Lacombe-Duncan, A.; Adams, S.; Hepburn, C.M.; Cohen, E. A qualitative analysis of information sharing for children

with medical complexity within and across health care organizations. BMC Health Serv. Res. 2014, 14, 283. [CrossRef]
17. Arksey, H.; O’Malley, L. Scoping studies: Towards a methodological framework. Int. J. Soc. Res. Methodol. 2005, 8, 19–32.

[CrossRef]
18. Tricco, A.C.; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.J.; Horsley, T.; Weeks, L.; et al.

PRISMA extension for scoping reviews (PRISMA-ScR): Checklist and explanation. Ann. Intern. Med. 2018, 169, 467–473.
[CrossRef]

19. Knafl, K.A.; Deatrick, J.A.; Havill, N.L. Continued Development of the Family Management Style Framework. J. Fam. Nurs. 2012,
18, 11–34. [CrossRef]

20. Marshall, J.; Ramakrishnan, R.; Slotnick, A.L.; Tanner, J.P.; Salemi, J.L.; Kirby, R.S. Family-Centered Perinatal Services for Children
With Down Syndrome and Their Families in Florida. J. Obstet. Gynecol. Neonatal Nurs. 2019, 48, 78–89. [CrossRef]

21. Corbin, J.M.; Strauss, A. Grounded theory research: Procedures, canons, and evaluative criteria. Qual. Sociol. 1990, 13, 3–21.
[CrossRef]

22. Hegde, A.M.; Babu, A.A.; Mohammed, A.; John, A.; Singh, K.; Preethi, V.C.; Shetty, S. Special needs of special children-parental
view. Nitte Univ. J. Health Sci. 2015, 5, 038–044. [CrossRef]

23. Barros da Silva, R.; Barbieri-Figueiredo, M.D.C.; Van Riper, M. Breastfeeding Experiences of Mothers of Children with Down
Syndrome. Compr. Child Adolesc. Nurs. 2018, 42, 250–264. [CrossRef]

24. Cartwright, A.; Boath, E. Feeding infants with Down’s Syndrome: A qualitative study of mothers’ experiences. J. Neonatal Nurs.
2018, 24, 134–141. [CrossRef]

25. Farkas, L.; Cless, J.D.; Cless, A.W.; Goff, B.S.N.; Bodine, E.; Edelman, A. The Ups and Downs of Down Syndrome: A Qualitative
Study of Positive and Negative Parenting Experiences. J. Fam. Issues 2019, 40, 518–539. [CrossRef]

26. Gibson, A.N.; Martin, J.D., III. Re-situating information poverty: Information marginalization and parents of individuals with
disabilities. J. Assoc. Inf. Sci. Technol. 2019, 70, 476–487. [CrossRef]

27. Huiracocha, L.; Almeida, C.; Huiracocha, K.; Arteaga, J.; Arteaga, A.; Blume, S. Parenting children with Down syndrome: Societal
influences. J. Child Health Care 2017, 21, 488–497. [CrossRef] [PubMed]

28. Krueger, K.; Cless, J.D.; Dyster, M.; Reves, M.; Steele, R.; Nelson Goff, B.S. Understanding the Systems, Contexts, Behaviors, and
Strategies of Parents Advocating for Their Children with Down Syndrome. Intellect. Dev. Disabil. 2019, 57, 146–157. [CrossRef]
[PubMed]

http://doi.org/10.1542/peds.2006-1684
http://doi.org/10.1542/peds.2009-1255O
http://www.ncbi.nlm.nih.gov/pubmed/19948609
http://doi.org/10.1001/jamapediatrics.2018.3107
http://www.ncbi.nlm.nih.gov/pubmed/30477015
http://doi.org/10.1001/jamapediatrics.2018.4112
http://doi.org/10.1542/peds.2011-1605
http://doi.org/10.1177/0009922816652416
http://www.ncbi.nlm.nih.gov/pubmed/27260508
http://doi.org/10.1002/ajmg.a.35795
http://doi.org/10.1177/0009922816685817
http://doi.org/10.1177/0009922820910823
http://doi.org/10.1542/peds.2017-3168
http://doi.org/10.3390/children4060045
http://doi.org/10.1542/peds.2015-3458
http://www.ncbi.nlm.nih.gov/pubmed/27507894
https://www.who.int/goe/publications/goe_mhealth_web.pdf
http://doi.org/10.1016/j.anai.2014.12.017
http://doi.org/10.1016/j.eplepsyres.2016.08.002
http://www.ncbi.nlm.nih.gov/pubmed/27522560
http://doi.org/10.1186/1472-6963-14-283
http://doi.org/10.1080/1364557032000119616
http://doi.org/10.7326/M18-0850
http://doi.org/10.1177/1074840711427294
http://doi.org/10.1016/j.jogn.2018.10.006
http://doi.org/10.1007/BF00988593
http://doi.org/10.1055/s-0040-1703887
http://doi.org/10.1080/24694193.2018.1496493
http://doi.org/10.1016/j.jnn.2018.03.001
http://doi.org/10.1177/0192513X18812192
http://doi.org/10.1002/asi.24128
http://doi.org/10.1177/1367493517727131
http://www.ncbi.nlm.nih.gov/pubmed/29110530
http://doi.org/10.1352/1934-9556-57.2.146
http://www.ncbi.nlm.nih.gov/pubmed/30920907


Children 2021, 8, 558 23 of 24

29. Marshall, J.; Tanner, J.P.; Kozyr, Y.A.; Kirby, R.S. Services and supports for young children with Down syndrome: Parent and
provider perspectives. Child Care Health Dev. 2014, 41, 365–373. [CrossRef]

30. Melvin, K.; Meyer, C.; Ryan, B. “We don’t know what we don’t know”: Providing information about communication to families
of children with Down syndrome. Child Care Health Dev. 2019, 45, 423–432. [CrossRef]

31. Murphy, N.; Epstein, A.; Leonard, H.; Davis, E.; Reddihough, D.; Whitehouse, A.; Jacoby, P.; Bourke, J.; Williams, K.; Downs, J.
Qualitative Analysis of Parental Observations on Quality of Life in Australian Children with Down Syndrome. J. Dev. Behav.
Pediatr. 2017, 38, 161–168. [CrossRef] [PubMed]

32. Nunes, M.D.R.; Dupas, G. Independence of children with Down syndrome: The experiences of families. Rev. Lat. Am. Enferm.
2011, 19, 985–993. [CrossRef]

33. Oliveira, A.C.; Pordeus, I.A.; Luz, C.L.; Paiva, S.M. Mothers’ perceptions concerning oral health of children and adolescents with
Down syndrome: A qualitative approach. Eur. J. Paediatr. Dent. 2010, 11, 27–30.

34. Sheehan, P.; Guerin, S. Exploring the range of emotional response experienced when parenting a child with an intellectual
disability: The role of dual process. Br. J. Learn. Disabil. 2018, 46, 109–117. [CrossRef]

35. Van den Driessen Mareeuw, F.A.; Coppus, A.M.W.; Delnoij, D.M.J.; de Vries, E. Quality of health care according to people with
Down syndrome, their parents and support staff—A qualitative exploration. J. Appl. Res. Intellect. Disabil. 2020, 33, 496–514.
[CrossRef] [PubMed]

36. Choi, E.K.; Yoo, I.Y. Resilience in families of children with D own syndrome in K orea. Int. J. Nurs. Pract. 2015, 21, 532–541.
[CrossRef]

37. Descamps, I.; A Marks, L. Oral health in children with Down syndrome: Parents’ views on dental care in Flanders (Belgium). Eur.
J. Paediatr. Dent. 2015, 16, 143–148.

38. Hsiao, C.-Y. Family demands, social support and family functioning in Taiwanese families rearing children with Down syndrome.
J. Intellect. Disabil. Res. 2014, 58, 549–559. [CrossRef] [PubMed]

39. Mengoni, S.E.; Redman, S. Health monitoring of young children with Down syndrome: A parent-report study. Br. J. Learn. Disabil.
2020, 48, 10–18. [CrossRef]

40. Nqcobo, C.; Kolisa, Y.M.; Ralephenya, T.; Esan, T.; Yengopal, V. Caregivers’ perceptions of the oral-health-related quality of life of
children with special needs in Johannesburg, South Africa. Health SA Gesondheid 2019, 24, 1–7. [CrossRef]

41. Nugent, J.; Gorman, G.; Erdie-Lalena, C.R. Disparities in Access to Healthcare Transition Services for Adolescents with Down
Syndrome. J. Pediatr. 2018, 197, 214–220. [CrossRef]

42. Parrott, R.; Peters, K.F.; Traeder, T. Uncertainty Management and Communication Preferences Related to Genetic Relativism
Among Families Affected by Down Syndrome, Marfan Syndrome, and Neurofibromatosis. Health Commun. 2012, 27, 663–671.
[CrossRef] [PubMed]

43. Pikora, T.J.; Bourke, J.; Bathgate, K.; Foley, K.-R.; Lennox, N.; Leonard, H. Health Conditions and Their Impact among Adolescents
and Young Adults with Down Syndrome. PLoS ONE 2014, 9, e96868. [CrossRef]

44. Abdul Rahim, F.S.; Mohamed, A.M.; Marizan Nor, M.; Saub, R. Dental care access among individuals with Down syndrome: A
Malaysian scenario. Acta Odontol. Scand. 2014, 72, 999–1004. [CrossRef]

45. Santoro, S.L.; Martin, L.J.; Hopkin, R.J. Screening for hematological disorders in mosaic Down syndrome: Parent report of
experiences. Clin. Pediatr. 2016, 55, 421–427. [CrossRef]

46. Tozzi, A.E.; Carloni, E.; Gesualdo, F.; Russo, L.; Raponi, M. Attitude of Families of Patients with Genetic Diseases to Use m-Health
Technologies. Telemed. e-Health 2015, 21, 86–89. [CrossRef]

47. Bertoli, M.; Biasini, G.; Calignano, M.T.; Celani, G.; De Grossi, G.; Digilio, M.C.; Fermariello, C.C.; Loffredo, G.; Luchino, F.;
Marchese, A.; et al. Needs and challenges of daily life for people with Down syndrome residing in the city of Rome, Italy. J.
Intellect. Disabil. Res. 2011, 55, 801–820. [CrossRef]

48. Hall, H.R.; Neely-Barnes, S.L.; Graff, J.C.; Krcek, T.E.; Roberts, R.J.; Hankins, J.S. Parental Stress in Families of Children with a
Genetic Disorder/Disability and the Resiliency Model of Family Stress, Adjustment, and Adaptation. Issues Compr. Pediatr. Nurs.
2012, 35, 24–44. [CrossRef]

49. Hall, A.; Pryce, H.; Bruce, I.A.; Callery, P.; Lakhanpaul, M.; Schilder, A.G. A mixed-methods study of the management of hearing
loss associated with otitis media with effusion in children with Down syndrome. Clin. Otolaryngol. 2019, 44, 32–38. [CrossRef]

50. Leonard, H.; Foley, K.-R.; Pikora, T.; Bourke, J.; Wong, K.; McPherson, L.; Lennox, N.; Downs, J. Transition to adulthood for young
people with intellectual disability: The experiences of their families. Eur. Child Adolesc. Psychiatry 2016, 25, 1369–1381. [CrossRef]

51. Hubner, L.M.; Feldman, H.M.; Huffman, L.C. Parent-Reported Shared Decision Making. J. Dev. Behav. Pediatr. 2016, 37, 20–32.
[CrossRef] [PubMed]

52. Lollar, D.J.; Hartzell, M.S.; Evans, M.A. Functional Difficulties and Health Conditions among Children with Special Health Needs.
Pediatrics 2012, 129, e714–e722. [CrossRef]

53. Phelps, R.A.; Pinter, J.D.; Lollar, D.J.; Medlen, J.G.; Bethell, C.D. Health Care Needs of Children With Down Syndrome and Impact
of Health System Performance on Children and Their Families. J. Dev. Behav. Pediatr. 2012, 33, 214–220. [CrossRef]

54. Schieve, L.A.; Boulet, S.; Kogan, M.D.; Van Naarden-Braun, K.; Boyle, C.A. A population-based assessment of the health,
functional status, and consequent family impact among children with Down syndrome. Disabil. Health J. 2011, 4, 68–77.
[CrossRef]

http://doi.org/10.1111/cch.12162
http://doi.org/10.1111/cch.12658
http://doi.org/10.1097/DBP.0000000000000385
http://www.ncbi.nlm.nih.gov/pubmed/28092296
http://doi.org/10.1590/S0104-11692011000400018
http://doi.org/10.1111/bld.12221
http://doi.org/10.1111/jar.12692
http://www.ncbi.nlm.nih.gov/pubmed/31833622
http://doi.org/10.1111/ijn.12321
http://doi.org/10.1111/jir.12052
http://www.ncbi.nlm.nih.gov/pubmed/23682672
http://doi.org/10.1111/bld.12296
http://doi.org/10.4102/hsag.v24i0.1056
http://doi.org/10.1016/j.jpeds.2018.01.072
http://doi.org/10.1080/10410236.2011.629408
http://www.ncbi.nlm.nih.gov/pubmed/22168461
http://doi.org/10.1371/journal.pone.0096868
http://doi.org/10.3109/00016357.2014.936036
http://doi.org/10.1177/0009922815589911
http://doi.org/10.1089/tmj.2014.0080
http://doi.org/10.1111/j.1365-2788.2011.01432.x
http://doi.org/10.3109/01460862.2012.646479
http://doi.org/10.1111/coa.13228
http://doi.org/10.1007/s00787-016-0853-2
http://doi.org/10.1097/DBP.0000000000000242
http://www.ncbi.nlm.nih.gov/pubmed/26703325
http://doi.org/10.1542/peds.2011-0780
http://doi.org/10.1097/DBP.0b013e3182452dd8
http://doi.org/10.1016/j.dhjo.2010.06.001


Children 2021, 8, 558 24 of 24

55. Thomas, K.; Bourke, J.; Girdler, S.; Bebbington, A.; Jacoby, P.; Leonard, H. Variation Over Time in Medical Conditions and Health
Service Utilization of Children with Down Syndrome. J. Pediatr. 2011, 158, 194–200. [CrossRef]

56. Crossman, M.K.; Parish, S.L.; Hauser-Cram, P.; Garcia, D.A.; Warfield, M.E. The influence of early intervention, informal support
and the family environment on trajectories of competence for fathers raising children with developmental disabilities. Res. Dev.
Disabil. 2018, 81, 122–133. [CrossRef]

57. Choi, H.; Van Riper, M. mHealth Family Adaptation Intervention for Families of Young Children with Down Syndrome: A
Feasibility Study. J. Pediatr. Nurs. 2020, 50, e69–e76. [CrossRef]

58. National Association of Pediatic Nurse Practitioners Executive Board. Position Statement on Pediatric Health Care/Medical
Home: Key Issues on Care Coordination, Transitions, and Leadership. J. Pediatr. Health Care 2016, 30, A17–A19. [CrossRef]

59. Turchi, R.M.; Antonelli, R.C.; Norwood, K.W.; Council on Children with Disabilities and Medical Home Implementation Project
Advisory Committee. Patient-and family-centered care coordination: A framework for integrating care for children and youth
across multiple systems. Pediatrics 2014, 133, e1451–e1460. [CrossRef]

60. Litt, J.S.; McCormick, M.C. Care Coordination, the Family-Centered Medical Home, and Functional Disability Among Children
With Special Health Care Needs. Acad. Pediatr. 2015, 15, 185–190. [CrossRef]

61. Zhou, L.; DeAlmeida, D.; Parmanto, B. Applying a User-Centered Approach to Building a Mobile Personal Health Record App:
Development and Usability Study. JMIR mHealth uHealth 2019, 7, e13194. [CrossRef]

62. Maher, M.; Kaziunas, E.; Ackerman, M.; Derry, H.; Forringer, R.; Miller, K.; O’Reilly, D.; An, L.C.; Tewari, M.; Hanauer, D.A.; et al.
User-Centered Design Groups to Engage Patients and Caregivers with a Personalized Health Information Technology Tool. Biol.
Blood Marrow Transplant. 2016, 22, 349–358. [CrossRef]

63. Chung, J.; Donelan, K.; Macklin, E.A.; Schwartz, A.; Elsharkawi, I.; Torres, A.; Hsieh, Y.G.; Parker, H.; Ba, S.L.; Ba, V.P.; et al. A
randomized controlled trial of an online health tool about Down syndrome. Genet. Med. 2021, 23, 163–173. [CrossRef]

64. De La Torre-Díez, I.; López-Coronado, M.; Vaca, C.; Aguado, J.S.; de Castro, C. Cost-Utility and Cost-Effectiveness Studies of
Telemedicine, Electronic, and Mobile Health Systems in the Literature: A Systematic Review. Telemed. e-Health 2015, 21, 81–85.
[CrossRef]

65. Rinaldi, G.; Hijazi, A.; Haghparast-Bidgoli, H. Cost and cost-effectiveness of mHealth interventions for the prevention and control
of type 2 diabetes mellitus: A systematic review. Diabetes Res. Clin. Pract. 2020, 162, 108084. [CrossRef] [PubMed]

66. GooglePlay. Available online: https://play.google.com/store/apps/details?id=com.otsimo.app (accessed on 24 June 2021).
67. DSC2U. Available online: https://www.dsc2u.org/insurers (accessed on 24 June 2021).
68. Desai, A.D.; Wang, G.; Wignall, J.; Kinard, D.; Singh, V.; Adams, S.; Pratt, W. User-centered design of a longitudinal care plan for

children with medical complexity. J. Am. Med. Inform. Assoc. 2020, 27, 1860–1870. [CrossRef]

http://doi.org/10.1016/j.jpeds.2010.08.045
http://doi.org/10.1016/j.ridd.2018.04.025
http://doi.org/10.1016/j.pedn.2019.03.010
http://doi.org/10.1016/j.pedhc.2015.10.010
http://doi.org/10.1542/peds.2014-0318
http://doi.org/10.1016/j.acap.2014.08.006
http://doi.org/10.2196/13194
http://doi.org/10.1016/j.bbmt.2015.08.032
http://doi.org/10.1038/s41436-020-00952-7
http://doi.org/10.1089/tmj.2014.0053
http://doi.org/10.1016/j.diabres.2020.108084
http://www.ncbi.nlm.nih.gov/pubmed/32061819
https://play.google.com/store/apps/details?id=com.otsimo.app
https://www.dsc2u.org/insurers
http://doi.org/10.1093/jamia/ocaa193

	Introduction 
	Methods 
	Protocol 
	Eligibility Criteria 
	Information Sources 
	Search 
	Selection of Sources of Evidence 
	Charting the Data 
	Collating and Summarizing Data 

	Results 
	Characteristics of Sources of Evidence 
	Study Design 
	Measures 
	Analysis 
	Respondents 
	Age of Children with DS 
	Study Purpose 

	Research Question One 
	Communication 
	Information 
	Utilization 
	Experiences with Healthcare 
	Individual Functioning 
	Family Functioning 
	Resources 
	Technology Use 
	Dental Care 
	Research Question Two 
	Care Coordination Factors 
	Family and Individual Factors 
	Discussion 
	Limitations 
	
	References

