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Abstract: The purpose of this scoping review was to identify the family and child quality of life
variables that have been studied in relation to one another in children with Down syndrome, the
frequency with which different relationships have been studied, and the extent to which family
variables were the focus of the research aims. A literature search was conducted to find studies
published between January 2007 and June 2018. The initial search yielded 2314 studies; of these,
43 were selected for a final review. Researchers most often addressed family resources and family
problem-solving and coping concerning child personal development and physical well-being. Little
attention to child emotional well-being was observed, with none considering family appraisal of
child emotional well-being. The relationship between family variables and child QoL rarely was the
primary focus of the study. Methodologically, most reviewed studies used cross-sectional designs,
were conducted in North America and based on maternal report. From future research considering
the issues found in this review, healthcare providers can obtain an in-depth understanding of
relationships between children and family variables.

Keywords: down syndrome; children; adolescents; quality of life; family variables

1. Introduction

Down syndrome (DS) is the most frequently occurring chromosomal disorder, with
an incidence of 1 in 1000 to 1 in 1100 live births worldwide [1]. With improved medical
and surgical care, the survival of children born with DS has significantly improved over
recent decades [2]. In the United States of America (USA), the 20-year survival probability
for individuals born with DS is 88% [2]. Although mortality rates during the first few
years of life continue to be higher for children with DS than for the general population,
the average life span for individuals with DS has increased from 25 years in 1983 to over
60 years at present [3,4]. This dramatic increase in life expectancy for individuals with DS
has prompted both service providers and researchers to pay greater attention to quality of
life (QoL) in individuals with DS [5,6]. The investigation of QoL is essential for evaluating
personal outcomes and guiding organization- and system-level policies and practices that
aim at improving the lives of people with DS [7]. An in-depth understanding of QoL
in children and adolescents with DS as well as its relationship to associative factors that
weaken or strengthen children’s QoL will contribute to healthcare providers’ ability to
better address the needs of the population.

Schalock et al. [7] conceptualized QoL for persons with intellectual disabilities (ID)
as a multidimensional phenomenon composed of the following eight core domains: emo-
tional well-being, physical well-being, material well-being, personal development, self-
determination, interpersonal relations, social inclusion, and rights. These eight core do-
mains, along with the three most commonly used indicators for each domain, are listed
in Table 1 [7]. The framework developers additionally grouped these domains into three
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higher-order factors: well-being (emotional, physical, and material), independence (per-
sonal development and self-determination), and social participation (interpersonal rela-
tions, social inclusion, and rights).

Table 1. Core quality of life domains and commonly used indicators. Adapted from Table 1 of [8]. Reproduced with

permission of AAIDD’s Copyright Clearance Center.

Domain Indicators

Well-Being

Contentment (satisfaction, moods, enjoyment)
Emotional well-being Self-concept (identify, self-worth, self-esteem)
Lack of stress (predictability and control)

Activities of daily living (self-care, mobility)
Physical well-being Health (functioning, symptoms, fitness, nutrition)
Leisure (recreation, hobbies)

Financial status (income, benefits)
Material well-being Employment (work status, work environment)
Housing (type of residence, ownership)

Independence

Education (achievements, education status)
Personal development Personal competence (cognitive, social, practical)
Performance (success, achievement, productivity)

Autonomy/personal control (independence)
Self-determination Goals and personal values (desires, expectations)
Choices (opportunities, options, preferences)

Social Participation

Interactions (social networks, social contacts)
Interpersonal relation Relationships (family, friends, peers)
Supports (emotional, physical, financial)

Community integration and participation
Social inclusion Community roles (contributor, volunteer)
Social supports (support networks, services)

Human (respect, dignity, equality)

Rights Legal (citizenship, access, due process)

Children with DS show lower levels of the overall QoL than children without DS
though [9], with varying levels across the QoL domains. Children with DS are more
likely to show high levels of emotional well-being such as a positive self-concept [10].
However, lower levels of physical well-being in this population are reported compared to
typically developing (TD) children [11]. Investigators have reported that children with DS
show fewer maladaptive behaviors and better social competence than children with other
IDs [12,13]. Children with DS, however, have been shown to have more problem behaviors
and poorer social capabilities than TD counterparts [14]. Investigators have also reported
that individuals with DS perceived their relationships with family members as positive
and supportive [10]. Yet, studies of peer relationships of children and adolescents with DS
revealed difficulties in forming and sustaining friendships [15,16].

Findings from existing studies provide a somewhat mixed picture of QoL in individu-
als with DS. This is due, in part, to the fact that there has been a great deal of variability
in terms of how QoL is defined and measured [17,18]. In addition, individuals with DS
have often been considered a homogeneous group; researchers have paid limited attention
to how innate individual traits (e.g., sex, age) may influence QoL. Moreover, researchers
interested in identifying factors that may enhance or diminish QoL in individuals with DS
have examined a wide variety of factors (e.g., family variables, community factors), making
it difficult to compare findings across studies. Because individuals with DS are living
longer, it is vital to identify which factors enhance or diminish their QoL as an important
step in developing interventions that aim at strengthening modifiable factors known to
enhance QoL.
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Based on prior research, there is strong evidence that family variables are especially
important influences on the QoL of children with DS, e.g., [19,20]. The family variables
addressed in previous studies are consistent with key concepts of the Resiliency Model of
Family Stress, Adjustment and Adaptation [21], which conceptualizes core family charac-
teristics that contribute to adaptation outcomes for family members and the family system.
The concepts of this model include family demands, family appraisal, family problem-
solving and coping, family resources, and family adaptation. The definitions for these
family variables are included in Table 2. Family adaptation refers to the outcome of families’
efforts to attain a new balance between the needs of individual family member(s) and those
of the family as a whole when the family faces a crisis situation [21]; the optimum levels of
well-being of individual family members as well as a family unit indicate successful family
adaptation.

Table 2. Family variables [21].

Family Variables

Definition

Family Demands
Family Appraisal
Family Resources
Family Problem-Solving and
Coping

Stresses and strains on or in the family system created by critical family situations
Family members’ views on stressors as well as the family’s ability to deal with family demands
Strengths and capabilities of individual family members, the family unit, and the community
The process of acquiring, allocating, and using resources for managing family demands, which
refers both to individual family members and the family system as a whole

Based on Schalock and colleagues’ [18] conceptualization of QoL in individuals with
ID and McCubbin and colleagues’ [21] Resiliency Model of Family Stress, Adjustment
and Adaptation, the intent of this scoping review was to (1) identify the family and child
QoL variables that have been studied in relation to one another in children with DS, (2)
determine the frequency with which different relationships have been studied, and (3)
examine the degree to which family variables were the focus of the research aims.

2. Materials and Methods

Consistent with aims, we undertook a scoping review to examine the range of family
and child QoL relationships that had been studied based on the steps delineated by Peters
et al. [22] for conducting scoping reviews. We were interested in identifying both gaps
in the literature and areas where there was a sufficient body of research for undertaking
future systematic reviews. A formal assessment of the quality of the included studies is not
carried out because scoping reviews seek to provide an overview of all reviewed studies
regardless of quality [22,23].

2.1. Inclusion and Exclusion Criteria

To be included in the current sample, a report had to: (a) address the relationship
between family variables and QoL in individuals with DS aged 0-21 years old and (b) have
been published in an English language peer-reviewed journal. According to the United
Nations Convention on the Rights of the Child, children are persons up to the age of 18 [24].
Considering generally identified developmental delays among individuals with DS, we
included the sample aged up to the age of 21. When the age range for a sample exceeded
21 years, the study was included only if the sample’s mean age fell within the eligibility
criteria. This review also included reports with multiple conditions as long as the variables
related to DS could be identified. Exclusion criteria for this review were (a) the report did
not address the relationships between family variables and children’s QoL, or (b) the report
addressed methodological issues, instrument development, or practice guidelines. Review
papers also were excluded.

2.2. Searching

A literature search in PubMed, CINAHL, Web of Science, and PsycINFO was con-
ducted to find studies published between January 2007 and June 2018. Given changes in
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the life expectancy of children with DS, we wanted to focus on relatively recent studies.
At the time the search was conducted, we were targeting studies completed in the prior
10 years. We consulted with a research librarian who had expertise in searching electronic
databases to identify keywords and medical subject heading (MeSH) terms. We employed
several combinations of keywords and MeSH search terms in each electronic search engine
(Table A1). The first group of search terms consisted of synonyms for Down syndrome.
The second group of search terms included quality of life or well-being. The last group of
search terms related to family variables.

Two authors (A.L., K.K.) independently screened article abstracts to identify poten-
tially relevant articles. Full texts of these articles were obtained, and the authors indepen-
dently reviewed the texts. The authors discussed disagreements to reach a consensus on
the final sample. The Covidence platform (www.covidence.org), an online tool specifically
designed to enhance the efficiency and thoroughness of article screening and review, was
used to screen reports and identify disagreements.

2.3. Extracting Results

After obtaining a pdf of each report included in the sample, the first author used a
structured template to extract information on the characteristics of each study, including
the study’s purpose, design, participants, and the children’s QoL and family variables that
were measured. The second author reviewed the extraction for accuracy and completeness.
Following a discussion to reach a consensus, the first author made any needed revisions to
the extractions.

2.4. Analysis

Family variables drawn from reviewed studies were grouped into the four family
variables: family demands, family appraisal, family resources, and family problem-solving
and coping of the Resiliency Model [21]. Schalock et al.’s [18] eight domains (emotional,
physical, material well-beings, personal development, self-determination, interpersonal
relation, social inclusion, and rights) were used to categorize variables that have been used
to assess QoL in children with DS.

To address our third aim, examining the degree to which family variables were the
focus of the research aims, we adapted criteria developed by Knafl and colleagues [25] to
categorize study aims as “fully”, “partially” or “minimally” focused on family—child QoL
relationships. Our adaptations entailed incorporating our conceptualizations of family
and child QoL into our definition of the three categories. As a check on the categorization
process, the first two authors independently categorized each study. The third author
identified discrepancies and conferred with the first two authors to reach consensus on
how studies were categorized.

3. Results

In the following sections, we provide an overview of the studies included in the sample
(Table 3). Following that, we report the family variables linked to QoL for each study in the
sample. We present the specific family variables categorized by the Resiliency Model [21]
and the children’s QoL variables categorized by the QoL conceptualization [18] with the
associated measures used in the studies available in Table A2. With the exception of Scott
et al. [26] who measured children’s overall well-being, the QoL variables reported in all the
reviewed studies addressed the domains in Schalock et al.’s [18] conceptual framework. In
Table 4, the categorization regarding family focuses in stated aims of reviewed studies as
well as the categorization scheme are described. In Table 5, we present a summary of the
relationships between the family variables and children’s QoL.

3.1. Description of Research Reports

The electronic search yielded a total of 2314 studies (Figure 1). Of these, 43 met the
eligibility criteria and were selected for a final review. The most common study design
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was quantitative cross-sectional (1 = 27, 63%). Eight were quantitative longitudinal studies,
whereas six were qualitative cross-sectional studies. There was one randomized controlled
trial study and one cross-sectional mixed methods study.

~
J

c Articles identified through datab
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% CINHAL = 224
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Figure 1. PRISMA flow chart of the search process.

Twelve studies were conducted in the USA (28%), eight in Italy (19%), and five in
Australia (12%). Two studies were identified with sample drawn from Canada, Turkey, and
the United Kingdom and one study was identified with a sample from Brazil, China, Iran,
Ireland, Korea, Netherlands, New Zealand, Norway, Saudi Arabia, Spain, Taiwan, Thailand,
and Yemen. Most were conducted in North America or Europe, not highlighting Africa.
Across the 43 studies included in this review, data were collected about 4207 children and
4258 family members.

Twenty-three studies indicated that the data came from parents or caregivers [27-49].
Authors of 16 studies reported that the mother was the sole respondent for all data [50-65].
In one study [66], fathers were the only respondents. Only two studies gathered data
directly from the person with DS [26,67]. In one study [68], data came from an existing data
set. The mean age of children ranged from 19 months to 21 years and the mean percentage
of male children was 59.2 (Table 3).
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Table 3. Characteristics of the studies review.

Sample (Used for Analysis)

Author(s)/Year/Country Purpose Design - -
Family Children
Adamson et al., (2015), To document how parents weave new words into on-going interactions with Longitudinal, 104 families; DS: 28, ASD: 23, TD: 53
United States [27] children who are just beginning to speak Quantitative 104 parents (m = 24.9 months, % male = 62)
Alesi and Pepi, (2017), To explore parental beliefs concerning involvement, facilitators /barriers and Cross-sectional, Qualitative 13 families; 7 mothers, DS: 13
Italy [28] benefits of PA in young people with DS ! 6 fathers (m = 17.4 years, % male = 70)

Al-Sufyani et al., (2014), Yemen [29]

To assess the oral hygiene and gingival health status of children with DS
attending special needs schools in Sana’a, and also to determine the
association between these outcomes and socio-demographic and clinical
variables

Cross-sectional, Quantitative

101 families:
101 parents

Ds: 101
(m =10.5 years, % male = 67)

Alwhaibi and Aldugahishem, (2018),  To explore factors affecting participation in PA in Saudi children with DS, Cross-sectional, Qualitative 36 families; DS: 36
Saudi Arabia [50] from their mothers’ perspectives ’ 36 mothers (m = 8.9 years, % male = 61)
18 families; 16 DS: 18

Barr and Shields, (2011), Australia [30]

To explore the barriers and facilitators to PA for people with DS

Cross-sectional, Qualitative

mothers, 4 fathers

(m =9.9 years, % male = 38)

Bentenuto et al., (2016), Italy [51]

To analyze children’s exploratory and symbolic play according to the
different levels of its complexity, compare maternal play in the three groups
during play in terms of mothers” demonstrations and solicitations of the
play, and analyze the associations between maternal demonstrations and
solicitations and children’s play

Cross-sectional, Quantitative

75 families;
75 mothers

DS: 25, ASD: 25, TD: 25
(m = 33.3 months)

Brown and Woods, (2016), United
States [31]

To examine the frequencies and proportions of parent coaching strategies
used by interventionists across routine contexts in intervention sessions,
which coaching strategies are more likely to support parents’ contingent use
of intervention strategies, and which intervention strategies are more likely
to support children’s contingent use of communication acts

Cross-sectional, Quantitative

9 families; 9 parents

DS: 3, ASD: 3, DD: 3
(12-28 months, % male = 33)

Burke and Hodapp, (2014), United
States [52]

To examine which children, parent, and parent—school characteristics
correlated with maternal stress

Cross-sectional, Quantitative

965 families; 965
mothers

DS: 88, DD: 877
(m =10.9 years, % male = 70)

Burke et al., (2012),
United States [32]

To examine how the behaviors of individuals with DS relate to parent
functioning during the adolescent years

Cross-sectional, Quantitative

42 families;
42 parents

DS: 42
(m = 15.1 years, % male = 62)

Channell et al., (2014),

To examine longitudinal change in performance on the Brief IQ subtests of
the Leiter-R across four annual time points in adolescents with DS, and the

Longitudinal, Quantitative

20 families;

DS: 20

United States [53] relationship of maternal IQ to performance and growth in performance on 20 mothers (m = 12.8 years, % male = 100)
the Leiter-R
Choi and Yoo, (2015), . . . . . . . L 126 families; DS: 126
Korea [33] To identify the factors related to resilience of the families of children with DS Cross-sectional, Quantitative 126 parents (m = 5.4 years, % male = 56)
De Falco et al., (2008), To focus on paternal contributions to children’s play in association with the 19 families; DS: 19

Ttaly [66]

effective quality of father—children interactions

Cross-sectional, Quantitative

19 fathers

(m = 35.3 months, % male = 63)
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Table 3. Cont.

Sample (Used for Analysis)

Author(s)/Year/Country Purpose Design
Family Children
To study how DS children’s play differs in solitary and in collaborative
situations with mother or father, how maternal and paternal play with their .
De Falco et al, (2010), DS children differs in collaborative play situations i?paternall)arzld maternal Cross-sectional, Quantitative 20 families; 20 Ds:20
Italy [34] / ! mothers, 20 fathers (m = 36.1 months, % male = 65)

play behaviors are associated to one another, and if there are associations
between children’s and each parent’s play during collaborative play

Deckers et al., (2017), Netherlands [35]

To investigate the receptive and expressive vocabulary development over a
period of 1.6 years in children with DS, taking into account the predictive
role of children- and environment-related predictors as found in TD children

Longitudinal, Quantitative

36 families;
36 parents

DS: 36
(m = 4.5 years, % male = 56)

Dimitrova et al., (2016),

To ask whether parents of children with autism and parents of children with
DS were as likely as parents of TD children to translate into words their
children’s gestures that uniquely identified objects and whether such

Longitudinal, Quantitative

66 families;

DS: 23, ASD: 20, TD: 23

United States [36] parental translations had the same facilitative effect on the vocabulary 66 parents (m =27.5 months, % male =83)
development of children with autism and with DS as it did for TD children
Dolva et al., (2014), To describe the actual leisure activities of Norwegian adolescents with DS 38 families; 34 DS: 38

Norway [37]

and to explore the influences on this participation

Cross-sectional, Mixed methods

mothers, 4 fathers

(m = 14 years, % male = 50)

Downs et al., (2013),
United Kingdom [38]

To explore PA of children and young people with DS from birth, specifically
exploring the opportunities available to young people with DS and
perceived barriers to physical activities

Cross-sectional, Qualitative

8 families; 8 parents

DS: 8
(m = 16.4 years, % male = 38)

Estigarribia et al., (2012),
United States [54]

To examine which cognitive, environmental, and speech/language variables
predict expressive syntax in boys with FXS, DS, and TD, and whether
predictive relationships differed by group

Cross-sectional, Quantitative

90 families;
90 mothers

DS: 27, FXS: 38, TD: 25
(m = 8.8 years, % male = 100)

Evans and Uljarevi¢, (2018), United

To examine the role of parental education and its possible influence on the

Longitudinal, Quantitative

43 families;

DS: 43

States [39] cognitive ability (IQ) in propends with DS 43 parents (m =11.7 years, % male = 42)
Gilmore et al., (2009), To examine ma.tern'al behaviors ancli their re.latlonshlps with children’s . o 68 families; 68 DS: 25, TD: 43
A . mastery behaviors in a group of children with DS and a group of TD Cross-sectional, Quantitative o
ustralia [55] . mothers (m = 42.9 months, % male = 56)
children of the same mental age
Howell et al., (2007), To examine characteristics of the children at age 3 as well as family income 82 families; DS: 26, MI: 26, DD: 30

and emotional climate as predictors of children’s reported feelings of

Longitudinal, Quantitative

United States [56] loneliness at school during middle childhood (age 10) 82 mothers (m = 3 years, % male = 52)
To describe the hospitalization profiles which include medical expenses and .
Hung et al, (2011), length of stays, and to determine their possible influencing factors of Cross-sectional, Quantitative 375 families DS: 375

Taiwan [68]

hospital admission on persons with DS in Taiwan

(m = 16.8 years, % male = 45)

Izquierdo-Gomez et al., (2015), Spain
[40]

To identify potential correlates of sedentary time and television viewing
time in youth with DS

Cross-sectional, Quantitative

98 families;
98 parents

DS: 98
(m = 15.3 years, % male = 64)
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Table 3. Cont.

Author(s)/Year/Country

Purpose

Design

Sample (Used for Analysis)

Family

Children

Karaaslan and Mahoney, (2013),

To evaluate Responsive Teaching with a sample of 15 Turkish
preschool-aged children with DS and their mothers over a six-month period

Intervention, RCT

15 families;

DS: 15

Turkey [57] of time 15 mothers (m = 49.3 months, % male = 33)
To compare how children with DS or autism interact with their mothers and
Karaaslan, (2016), 22?11(1;1f:;hirnsélCc(l)er?elz?;?nr:S\?ﬁiﬁeirzlilefraet}aliésdisftf}éir?ielg ’i[ir?lrfg?r?tgr:c}tlif/};elr Cross-sectional, Quantitative 27 families; 27 DS: 11, ASD: 16
Turkey [41] ! ! mothers, 27 fathers (m = 56.3 months, % male = 63)

characteristics of mothers and fathers associated with the level of
engagement exhibited by children with autism versus those with DS

Lyons et al., (2016),
Ireland [42]

To explore parental views of their children’s participation and, identify
barriers and facilitators in relation to participation in everyday activities

Cross-sectional, Qualitative

5 families; 7 parents

DS: 5
(m = 8.8 years, % male = 40)

Malmir et al., (2015),

To assess the relation between mother’s happiness level with
cognitive-executive functions and facial emotional recognition ability as two

Cross-sectional, Quantitative

30 families;

DS: 30

Iran [58] factors in learning and adjustment skills in mentally retarded children with 30 mothers (m =10.5 years, % male = 70)
DS
Minnes et al., (2015), "(li”o explore predictors of both parent percelveq positive gain and parent . o 155 families; DS: 19, ASD: 81, UID/DD: 40,
istress, reported by parents whose young children with DD were in the Cross-sectional, Quantitative OGC: 6,0D: 9
Canada [59] 155 mothers

process of transitioning into school

(m = 4.9 years, % male = 73)

Mitchell et al., (2015),
United States [60]

To extend the investigation of possible differences in dimensions of
parenting stress and also examine whether differences exist in maternal and
children contingent responsiveness during mother—children interaction in
two groups (DS and UDD)

Cross-sectional, Quantitative

97 families;
97 mothers

DS: 43, UDD: 54
(m = 3 years, % male = 51)

To examine maternal sensitivity in mothers of children with Down

Niccols et al., (2011), . . . N o 53 families; DS: 53
Canada [61] syndrorpe atage 2, 3, and 5 years, and relations with physical and verbal Longitudinal, Quantitative 53 mothers (m = 19 months, % male = 47)
aggression at home and school at age 5
To investigate how for children with DS the International Classification of
Oates et al., (2011), Functioning, Disability and Health components of impairment in body Cross-sectional, Quantitative 208 families; DS: 208
Australia [43] functions or structures, as well as personal and environmental factors ! 208 parents (5-18 years, % male = 57)

related to their participation in friendships and leisure

Phillips et al., (2016), United States [62]

To compare the parenting styles and dimensions in mothers of children with

Cross-sectional, Quantitative

82 families;

Ds: 35, TD: 47

DS and mothers of TD children 82 mothers (m = 8.5 years, % male = 54)
Polfuss et al., (2017), Zg:;g;osreda:ri%ﬁi:o;isa ?ﬁgiﬁiﬁi&aﬁf Cﬁilsgt:teliaivrioarz;\r};a r‘leen 2?3?? & Cross-sectional, Quantitative 356 families; DS: 110, SB: 99, ASD: 147
United States [44] ¢ graphucs, & p ! 356 parents (m =2.5-19.5 years, % male = 66)

parents of children diagnosed with ASD, SB, and DS
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Table 3. Cont.

Author(s)/Year/Country

Purpose

Design

Sample (Used for Analysis)

Family

Children

Porto-Cunha and Limongi, (2010),

Brazil [45]

To verify the influence of environmental and contextual variables in the
pragmatic aspects of language of DS children when interacting with their
caregivers and therapist, and to compare their performance in both
situations

Cross-sectional, Quantitative

15 families;
15 caregivers

DS: 15
(m = 4-6 years)

Scott et al., (2014),
Australia [26]

To explore what makes for a “good life” from the perspective of young
adults with DS and, Identify the barriers and facilitators to participation

Cross-sectional, Qualitative

12 families

DS: 12
(m =21 years, % male = 50)

Terrone et al., (2014),

To investigate whether family relationships more oriented towards
recognizing the maturational processes of adolescents with DS are positively
related to the construction of an adequate self-representation, and

Cross-sectional, Quantitative

170 families

DS: 85, TD: 85

Italy [67] developmental paths of personal and social autonomy and adaptive (m =20.7 years, % male = 57)
behaviors
Turner et al., (2008), To identify the contemporary and antecedent predictors of the level of DS: 71

United Kingdom [46]

academic attainment achieved by a representative sample of young people
with DS

Longitudinal, Quantitative

71 families

(m =9 years, % male = 58)

Venuti et al., (2008),
Ttaly [63]

To investigate mother—children interaction and its associations with play in
children with DS

Cross-sectional, Quantitative

28 families;
28 mothers

DS: 28
(m = 35.6 months, % male = 68)

Venuti et al., (2009),
Ttaly [64]

To compare the structure of play in the two groups, the effects of mothers’
participation on children’s play in the two groups, children with DS and TD
children for their relative order between solitary to collaborative play
situations, maternal play in the two groups, and children and mothers in the
two groups in terms of their attunement and synchrony during play

Cross-sectional, Quantitative

54 families;
54 mothers

DS: 21, TD: 33
(m = 25.8 months)

Venuti et al., (2012),

To compare maternal functional language directed to children with two DD
(ASD and DS) with TD children and to investigate relations of maternal

Cross-sectional, Quantitative

60 families;

DS: 20, ASD: 20, TD: 20

Italy [65] functional language with children language skills 60 mothers (m =39.6 months)
Wang et al., (2007), To evaluate social adjustment and related factors among Chinese children Cross-sectional, Quantitative 106 families; DS: 36, TD: 70
China [47] with DS ! 106 parents (m = 81.1 months, % male = 54)
Wasant et al., (2008), Thailand [48] To analyze the factors including both children and family factors that Cross-sectional, Quantitative 100 families DS: 100

influence development in the first three years of DS children

(3-6 years, % male = 59)

Westerveld and Van Bysterveldt,

(2017),

Australia, New Zealand [49]

To investigate if there were differences in the home literacy environments of
preschool children on the autism spectrum and preschool children with DS
to determine if the home literacy environment may potentially be associated
with strengths or weaknesses in children’s social communication skills

Cross-sectional, Quantitative

111 families;
111 parents

DS: 31, ASD: 80
(m = 54.8 months, % male = 75)

Note. ASD = autism spectrum disorder, DD = developmental delay, DS = Down syndrome, FXS = fragile X syndrome, IQ = intelligence quotient, M = mean age, MI = motor impairments, OD = other diagnosis,
OGC = other genetic conditions, PA = physical activity, SB = spina bifida, TD = typically developing, UDD = undifferentiated developmental disabilities, UID = unspecified intellectual disability.
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3.2. Family Variables and Children’s QoL
3.2.1. Family Demands and Children’s QoL

Family Demands and Children’s Well-Being. Scott et al. [26] studied the relationship
between barriers to social participation (family demands) among individuals with DS, and
their perceptions of a good life (overall well-being) and what made them happy or sad
(emotional well-being), and types of residence (material well-being).

In seven studies, authors addressed the relationship between family demands and
children’s physical well-being. Four studies addressed parents” perceptions of obstacles
within family/community contexts that hindered physical activities (PAs) of children
with [28,30,38,50]. Three studies examined the relationship between parental psycholog-
ical distress and children’s health, specifically, between parental depression and health
problems [33], parental concerns and sedentary behavior [40], and parental concerns and
children’s body mass index (BMI) [44].

Family Demands and Children’s Independence. Seven studies explored the relation-
ship between family demands and children’s personal development. Five studies focused
on the relationship between family demands and children’s behavior and particularly
examined how individual family members’ psychological distress was related to children’s
behavioral issues [32,52,59,60,62]. The association between family psychological distress
and children’s social/cognitive functioning was investigated in four studies [32,33,60,62].
One study evaluated parental neuroticism/stress and its relationship to the children’s
educational achievement [46]. Burke et al. [32] measured the relationship between parental
depression and children’s motivational strengths such as independence and morality
(self-determination).

Family Demands and Children’s Social Participation. Lyons et al. [42] explored which
barriers influenced activities and participation in everyday activities among children with
DS (social inclusion). Choi and Yoo [33] examined how parental depression and family
strain were related to stigma/discrimination experiences of children with DS (rights).

3.2.2. Family Appraisal and Children’s QoL

Family Appraisal and Children’s Well-Being. Izquierdo-Gomez et al. [40] studied the
relationship between parents’ perceptions of the importance of PA and children’s sedentary
behaviors (physical well-being).

Family Appraisal and Children’s Independence. Authors of two studies examined
the relationship between family appraisal variables and children’s independence. Minnes
et al. [59] reported on the relationship between positive parental views of raising a child
with DS or DD and the child’s adaptive/maladaptive behaviors (personal development).

Burke et al. [32] addressed the family appraisal variables of parental perceptions on
children’s positive contributions to family life, the rewards from having a child with DS,
and the rewards/worries as their child transitioned to adulthood in relation to the child
variables from the personal development domain (e.g., children’s intelligence quotient [IQ],
maladaptive behaviors, personalities) and the self-determination domain (e.g., motivational
strengths and styles).

3.2.3. Family Resources and Children’s QoL

Family Resources and Children’s Well-Being. In a study that gathered data directly
from individuals with DS, Scott et al. [26] examined the relationships among facilitators
(family resources) of social participation for individuals with DS, their perceptions of a
good life (overall well-being), and what made them happy or sad (emotional well-being)
as well as the type of residence (material well-being). Howell et al. [56] examined family
climate as a predictor (family resources) of loneliness among children with DS (emotional
well-being).

Twelve studies examined the relationship between family resources and children’s
physical well-being. Authors of five studies assessed family resources including parental
education (family resources from individual family members), family functioning (family
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resources from the family as a unit), or community service (family resources from the
community) and their associations with children’s health issues (e.g., general health prob-
lems, oral health) [29,33,44,47,68]. Four studies explored family and community supports
contributing to PA in children with DS [28,30,38,50]. Three studies investigated the rela-
tionship between family resources (individuals, family, and community) and children’s
leisure activities [37,40,43].

Family Resources and Children’s Independence. The most frequently studied relation-
ship between family and child variables was between family resources and children’s per-
sonal development (1 = 20, 47%), with most of these examining the relationship between in-
dividual family resources and children’s cognitive functioning [33,39,48,53,56,58,62,63,66].
For example, Evans and Uljarevi¢ [39] investigated the possible influence of parental ed-
ucation on children’s IQ. The relationship between individual family member resources
and children’s social competence was addressed in seven studies [33,41,47,57,58,60,66].
For example, Karaaslan, and Mahoney [57] examined the relationship between parental
interactive styles (e.g., responsivity, sensitivity) and social engagement in children with DS.

Other investigators addressed different aspects of the relationships between one or
more of the three types of family resources (individual, family, and community) and
children’s personal development, with resources related to the family unit studied most fre-
quently. Resource variables were examined in relation to children’s personal development,
including behavioral issues [56,59-62,67] and language functioning [35,45,54].

The relationship between family resources and self-determination was addressed in
the study by Wang et al. [47] who evaluated the relationships between parental educa-
tion and family income and children’s self-management ability (e.g., doing something
independently, planning).

Family Resources and Children’s Social Participation. Oates et al. [43] examined
family resources including the availability of parental time, family income, and access
to transportation and their relationship to friendship interactions among children with
DS (interpersonal relations). Lyons et al. [42] explored the effects of family roles on
participation in everyday activities among children with DS (social inclusion). Choi and
Yoo [33] reported on the relationship between family cohesion and stigma/discrimination
experiences of children with DS (rights).

3.2.4. Family Problem-Solving and Coping and Children’s QoL

Family Problem-Solving and Coping and Children’s Well-Being. Three studies ad-
dressed the relationship between family problem-solving and coping and children’s phys-
ical well-being. Two studies respectively assessed relationships between the pattern of
family communication and children’s health problems [33] as well as between family
leisure activities and children’s sedentary behaviors [40]. Polfuss et al. [44] examined the
relationship between parental feeding behaviors and children’s BML

Family Problem-Solving and Coping and Children’s Independence. In this review,
the second most studied relationship was between family problem-solving/coping and
children’s personal development (1 = 14, 33%). Among them, five studies examined
the relationships between children’s language development and parental variables such
as maternal functional language [65], strategies to enhance children’s communication
skills [27,31,49] and parents’ translation of children’s symbolic communicative gestures [36].
Four studies assessed the relationship between parental responses toward children’s play
and the quality of children’s play behaviors [34,51,64,66]. Three studies measured the
relationships between parental coping styles and children’s behavioral issues [32,59] or
educational achievement [46]. Gilmore et al. [55] examined how maternal verbal strategies
were associated with children’s persistence in task completion. Choi and Yoo [33] studied
how family communication patterns were related to children’s developmental levels and
sociability. Burke et al. [32] assessed how parental coping styles were associated with
children’s motivational strengths and styles (self-determination).
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Family Problem-Solving and Coping and Children’s Social Participation. Only one
study addressed this relationship. In Choi and Yoo's [33] study, the relationship between
the pattern of family communication and children’s stigma/discrimination experiences, a
variable associated with children’s rights, was addressed.

3.3. Degree of Family Focus

As summarized in Table 4, sixty percent (n = 26) of the studies were classified as
full focus studies, indicating that all study aims addressed the relationship between one
or more of the variables encompassed by the conceptual models underpinning this re-
view. For example, Burke and colleague’s [32] study examined the relationships between
parental depression (family demands), parental coping styles (family problem-solving and
coping), parents” perceptions on their children’s transition to adulthood (family appraisal)
and the children’s behavioral characteristics, and Niccols and colleagues [61] explored
the relationship between aggression in children with DS and maternal sensitivity (fam-
ily resources). Seventeen of these studies addressed the relationship between child QoL
and family resources as measured by a characteristic of an individual family member
(e.g., maternal responsiveness). Only nine of the 26 studies categorized as fully family
focused included a family system measures (e.g., a measure for family climate or cohe-
sion) [33,35,43,45,46,56,59,60,67]. Although our categorization was consistent with the
Resiliency Model, the results highlight researchers’ predominant focus on individual fam-
ily members rather than the family system as a whole. Additionally, we found that eight
of the nine studies measuring a family system variable reported significant relationships
between family variables and child QoL variables. For example, Howell et al. [56] and
Minnes et al. [59] studied family climate and family empowerment, respectively. The
investigators found a significant relationship between these family variables and children’s
loneliness [56] and maladaptive behaviors [59]. The only study in which a non-significant
relationship was reported addressed the relationships between family social support and
children’s adaptive/problem behaviors [60].

Ten studies were categorized as partially family focused because only some of the
study aims addressed the relationship between family and child QoL variables. For exam-
ple, Al-Sufyani and colleagues [29] examined the relationship between the children’s oral
health and both clinical variables and parental characteristics. Of these ten studies, only
four studies addressed a family system variable [40,42,47,48], with the remaining address-
ing individual family members’ characteristics such as maternal stress or educational level.
Seven studies were categorized as minimally family focused because they measured a
Resiliency Model variable, but did not address the relationship between family factors and
child QoL in the study aims. While the family variables of the studies in the partial focus
category reflected all family variables of the Resiliency Model, those under the minimal
focus category corresponded to only two family variables (family demands and family
resources).
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Table 4. Family focuses in stated aims of reviewed studies.

Family Focus

Studies

Fully focused on family—child quality of life

relationships

The primary aim of the study was to examine the

relationship between family factors reflected in the

Resiliency Framework (family demands, family
appraisal, family resources, and family

problem-solving and coping) and child quality of

life. If there were multiple aims all addressed these
relationships.

Adamson et al., 2015 [27]
Burke et al., 2012 [32]
Choi and Yoo, 2015 [33]
De Falco et al., 2008 [66]

De Falco et al., 2010 [34]
Deckers et al., 2017 [35]
Dimitrova et al., 2016 [36]
Evans and Uljarevi¢, 2018 [39]
Gilmore et al., 2009 [55]
Howell et al., 2007 [56]
Karaaslan and Mahoney, 2013 [57]
Karaaslan, 2016 [41]
Malmir et al., 2015 [58]
Minnes et al., 2015 [59]
Mitchell et al., 2015 [60]
Niccols et al., 2011 [61]
QOates et al., 2011 [43]
Phillips et al., 2017 [62]
Polfuss et al., 2017 [44]
Porto-Cunha and Limongi, 2010 [45]
Terrone et al., 2014 [67]
Turner et al., 2008 [46]
Venuti et al., 2008 [63]
Venuti et al., 2009 [64]

Venuti et al., 2012 [65]
Westerveld and Van Bysterveldt, 2017 [49]

Partially focused on family-child quality of life
relationships
The relationship between family factors as defined
by the Resiliency Framework and child quality of
life was one of several research aims.

Al-Sufyani et al., 2014 [29]
Bentenuto et al., 2016 [51]
Brown and Woods, 2016 [31]
Burke and Hodapp, 2014 [52]
Channell et al., 2014 [53]
Estigarribia et al., 2012 [54]
Izquierdo-Gomez et al., 2015 [40]
Lyons et al., 2016 [42]
Wang et al., 2007 [47]
Wasant et al., 2008 [48]

Minimally focused on family—child quality of
life relationships
The relationship between family factors as defined
by the Resiliency Framework and child quality of
life was not reflected in the study aims was
assessed and reported in the analysis.

Alesi and Pepi, 2017 [28]
Alwhaibi and Aldugahishem, 2018 [50]
Barr and Shields, 2011 [30]
Dolva et al., 2014 [37]

Downs et al., 2013 [38]

Hung et al., 2011 [68]

Scott et al., 2014 [26]
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Table 5. Summary of family variables related to children’s quality of life variable.
Family Variables
Child QoL Variables . i .
Family Demands Family Appraisal Family Resources Family Problen.1 Solving and
Coping
Overall Scott et al., 2014 [26] Scott et al., 2014 [26]
Well-being cott et al., cott et al.,
. . Howell et al., 2007 [56]
Emotional Well-being Scott et al., 2014 [26] Scott et al., 2014 [26]
Alesi and Pepi, 2017 [28] Alesi and Pepi, 2017 [28]
L Al-Sufyani et al., 2014 [29]
Alwhaibi and Alwhaibi and Aldugahishem
Aldugahishem, 2018 [50] wha azo1 8 50‘]“0"”‘ shem,
Physical Barr a'nd Shields, 2011 [30] Trquierdo-Gomez et al., Barr and Shields, 2011 [30] Oates et al., 2011 [43] Chm and Yoo, 2015 [33]
Well-Bein. Well-bein Choi and Yoo, 2015 [33] 2015 [40] Choi and Yoo, 2015 [33] Polfuss et al., 2017 [44] Izquierdo-Gomez et al., 2015 [40]
& & Downs et al., 2013 [38] 4 . Wang et al., 2007 [47] Polfuss et al., 2017 [44]
- Dolva et al., 2014 [37]
Izquierdo-Gomez et al.,
Downs et al., 2013 [38]
2015 [40]
Polfuss et al., 2017 [44] Hung etal,, 2011 [68]
7 Izquierdo-Gomez et al., 2015 [40]
Material
Well-being Scott et al., 2014 [26] Scott et al., 2014 [26]
Adamson et al., 2015 [27]
Bentenuto et al., 2016 [51]
Char}nell etal., 2014 [53] Mitchell et al., 2015 [60] Brown and Woods, 2016 [31]
Choi and Yoo, 2015 [33] . Burke et al., 2012 [32]
Burke and Hodapp, 2014 Niccols et al., 2011 [61] .
de Falco et al., 2008 [66] s Choi and Yoo, 2015 [33]
[52] Phillips et al., 2017 [62]
Deckers et al., 2017 [35] . . de Falco et al., 2008 [66]
Burke et al., 2012 [32] . o ) Porto-Cunha and Limongi,
. Estigarribia et al., 2012 [54] de Falco et al., 2010 [34]
Choi and Yoo, 2015 [33] Burke et al., 2012 [32] . L 2010 [45] .
Personal Development . . Evans and Uljarevi¢, 2018 [39] Dimitrova et al., 2016 [36]
Independence Minnes et al., 2015 [59] Minnes et al., 2015 [59] Terrone et al., 2014 [67] .
. Howell et al., 2007 [56] Gilmore et al., 2009 [55]
Mitchell et al., 2015 [60] Turner et al., 2008 [46] .
. Karaaslan and Mahoney, 2013 [57] . Minnes et al., 2015 [59]
Phillips et al., 2017 [62] Venuti et al., 2008 [63]
Karaaslan, 2016 [41] Turner et al., 2008 [46]
Turner et al., 2008 [46] . Wang et al., 2007 [47] .
Malmir et al., 2015 [58] Wasant et al,, 2008 [48] Venuti et al., 2009 [64]
Minnes et al., 2015 [59] asantetal, Venuti et al., 2012 [65]
Westerveld and Van Bysterveldt,
2017 [49]
Self-Determination Burke et al., 2012 [32] Burke et al., 2012 [32] Wang et al., 2007 [47] Burke et al., 2012 [32]
Interpersonal Relation Oates et al., 2011 [43]
Social . .
Participation Social Inclusion Lyons et al., 2016 [42] Lyons et al., 2016 [42]
Rights Choi and Yoo, 2015 [33] Choi and Yoo, 2015 [33] Choi and Yoo, 2015 [33]
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4. Discussion

Drawing from a sample of research reports published in the past decade, this scoping
review of 43 peer-reviewed publications identified the family variables that investigators
have studied in relation to children’s QoL and the extent to which specific relationships
were examined. Notably, a strength of the review was its conceptual grounding in two well-
established conceptual frameworks: The Resiliency Model of Family Stress, Adjustment
and Adaptation [21] and Schalock et al.’s [18] QoL conceptualization. These frameworks
provided a useful structure for differentiating broad categories family and child variables
that contributed to the identification of the extent to which core dimensions of QoL have
been examined in relation to family variables.

The reports published between 2007 and 2018 examined relationships between family
variables and children’s QoL across a broad spectrum of both family and child variables.
All the core family variables reflected in the conceptual framework (family demands, family
appraisal, family resources, and family problem-solving/coping) were studied in relation
to one or more children’s QoL variables in this review.

Investigators have primarily focused on family variables addressing family resources
(n = 20) and family problem-solving and coping (n = 14) and their relationships to QoL
variables regarding the personal development of children with DS. Investigators have also
examined the relationship between family resources and children’s physical well-being
(n=12).

Although somewhat less frequently studied, investigators have also focused attention
on the relationships between family demands and children’s physical well-being (1 = 7)
as well as those between family demands and children’s personal development (1 = 7);
these studies, however, are relatively few compared to the number of studies addressing
the relationship of family resources and problem-solving and coping to children’s QoL.

Other relationships between family and child variables were addressed in only 1-3
studies (e.g., family demands and children’s emotional well-being). No studies included
in this review addressed the following relationships: family demands and children’s
interpersonal relations; family appraisal and children’s overall well-being, emotional
well-being, material well-being, interpersonal relations, social inclusion, and rights; and
family problem-solving and coping and children’s overall well-being, emotional well-being,
material well-being, interpersonal relations, and social inclusion.

Taken together, the present review shows a trend in concentrating on family resource
variables that were used to examine their relations to children’s QoL. Since investiga-
tors often collected demographic data on family income and parents” educational level,
e.g., [35,44,54,68], which we categorized as a family resource it is not surprising that this
was a frequently studied relationship. Although frequently studied, demographic variables
are not typically targeted for interventions. On the other hand, family appraisal variables
reflecting family members’ views of the stressors and demands they confront and their
ability to address them [21] were rarely studied despite being a potentially modifiable
aspect of family life.

Researchers examining the personal development of children with DS most often
studied the children’s competence related to cognitive, language, and social functioning,
all of which play a pivotal role in children’s QoL. Children with DS have been shown
to have deficits in verbal processing in addition to more behavioral and social problems
than their typically developing (TD) counterparts [69,70], and it is understandable that
researchers have focused attention on the competence of children with DS. Research is
needed on potentially modifiable factors contributing to competence and other aspects of
personal development.

Since children with DS are at higher risk for having co-occurring health problems such as
heart disease, leukemia, and obesity [71,72], it is not surprising that researchers are addressing
physical well-being, most often as it relates to family demand or family resources.

In contrast, there was minimal attention given to emotional well-being, with only
three studies addressing the issue and none considering the family appraisal of children’s
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emotional well-being [32,40,59]. This is a notable gap in the literature, and research is
needed to determine if and how parents assess and support the emotional well-being of
children with DS.

There was also limited research on the relationship between family variables and
children’s material well-being, self-determination, interpersonal relations, social inclusion,
and rights, despite these being core components of children’s QoL. Particularly, as chil-
dren with DS age, the self-determination domain that is pertinent to independence and
autonomy, as well as the social inclusion domain, have been shown to be increasingly
important components of QoL [73,74]. An in-depth understanding of all the QoL domains
in relation to family variables is needed to support families in their efforts to enhance and
sustain QoL for children with DS. Since children with DS often live in the family home well
into adulthood [75,76], attention also needs to be given to how the relationships between
children’s QoL and family variables change over time.

Over 80% of reviewed studies were categorized as fully or partially family focused
(n = 36) because study aims included Resiliency Model variables. However, the studies
mostly focused on individual family members (1 = 23) (e.g., parental depression). Relatively
few studies included family system measures such as family flexibility or family cohesion.
The relationships between family system variables such as adaptation and functioning (e.g.,
family climate, family function), and child QoL variables were predominately significant,
which provides evidence of the contribution of family system variables to child’s QoL.
Future research is warranted to include more family system measures to gain an in-depth
understanding of a family as a whole.

Although our analysis assessed the degree of family focus by examining the variables
reflected in the investigators’ statement of aim(s), it should be noted that relatively few
authors framed their aims in terms of addressing the relationship between family variables
and child QoL. Using the Resiliency Model and Schalock’s conceptualization of children’s
QoL, we were able to identify the ways in which the relationships between family and
child QoL variables were addressed in these studies, thereby highlighting an important
aspect of this body of literature.

In terms of methodological issues drawn from the current scoping review, most of
the included studies used cross-sectional designs and maternal report as the primary data
source. Since children with DS tend to live in the family home longer than other children
do, it is especially important to have longitudinal studies that address the family predictors
of QoL in children with DS over time. Longitudinal studies would allow investigators to
examine the changing relationship between family and child QoL variables over time.

It has been frequently noted as a critical methodological issue that studies have relied
heavily on maternal reports of data about the family system, possibly leading to a skewed
view of child and family life [77,78]. Approximately half of the included studies reported
that their data came solely or predominantly from mothers (n = 21, 49%). Data from
children with DS and other family members, especially fathers and siblings, will provide a
more comprehensive view of the relationship between children’s QoL and family variables,
including different family members’ distinct contributions to children’s QoL. In addition
to including children and multiple family members in the study sample, investigators are
also encouraged to incorporate dyadic or family systems analyses.

We found that most included studies were conducted in North America or Europe.
Children with DS and their families in other parts of the world could have different experi-
ences based on culturally grounded beliefs about intellectual disabilities such as DS [79,80].
In some cultures, disability is accompanied by a sense of shame and stigma [79,80]. Addi-
tionally, societal expectations about the family’s responsibility to care for these children,
and social services and supports could vary across countries [79,80]. It would be interesting
to examine the extent to which relationships of children with DS and their families are
universal or culturally bound through studies including a wider array of families.

The current review did not entail a quality assessment. Yet, it is consistent with
accepted scoping review methods and the purpose of this review was to map the nature
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of the literature regarding family variables that have been studied in relation to QoL in
children with DS. Since this scoping review included studies published between 2007 and
2018, we might have missed other relevant articles. To minimize the risk of missing relevant
articles, we worked with a librarian who had expertise in searching electronic databases.
Finally, we only included studies written in English; possibly relevant studies written in
different languages were excluded.

5. Conclusions

This review identified the relationships between family and child variables that in-
vestigators have most frequently discussed in recent years. Our results both highlight
gaps in the current body of research on the relationships between family variables and
QoL in children with DS, and promising areas for conducting integrative or systematic
reviews of study results. Based on the current findings, conducting systematic reviews
including analyses of statistical significance will be salient. Particularly, family resources
and their contribution to the personal development of children with DS could be targeted
for systematic reviews in that the current review found evidence of a sufficient number
of relevant studies. More longitudinal studies are also needed, including studies with
multiple family members and culturally diverse samples as well as family system measures
considering the family as a unit. Future research should take into consideration the issues
found in the current scoping review for children with DS and their families.
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Appendix A

Table Al. Search terms for each database.

Database

Search Terms

PubMed

(((((Down Syndrome’[Mesh] OR “down syndrome”[text word] OR “downs syndrome”[text word] OR “down’s syndrome”[text
word]) AND (function* or sever* or abilit* or capab* or impair* or ‘quality of life” or qol or defic* or ‘well-being” OR social* or
emot* or ‘activities of daily living” or adl or difficult* or autonom* or participat* or support* or resilien* OR ‘family relations’ or
‘Parent-Child Relations’ or ‘family functioning” OR ‘interpersonal relations’ or perception* or perceiv* or transition* or experience*
or ‘parent functioning’) AND (Family[text word] OR families[text word] OR father*[text word] OR mother*[text word] OR
maternal[text word] or paternal[text word] or parent[text word] OR parents[text word] OR parental[text word] OR sibling*[text
word] OR brother*[text word] OR sister*[text word] OR caregiv*[text word] OR ‘care giver’[text word] OR caretaker|[text word] OR
‘care taker’[text word]) AND ‘last 10 years’[PDat] AND English[lang])) NOT ((Addresses[Publication Type] OR
Autobiography[Publication Type] OR Bibliography[Publication Type] OR Biography[Publication Type] OR Books and
Documents[Publication Type] OR Classical Article[Publication Type] OR Clinical Conference[Publication Type] OR
Comment[Publication Type] OR Comparative Study[Publication Type] OR Congresses[Publication Type] OR Consensus
Development Conference[Publication Type] OR Consensus Development Conference, NIH[Publication Type] OR
Dataset[Publication Type] OR Dictionary[Publication Type] OR Directory[Publication Type] OR Duplicate Publication[Publication
Type] OR Editorial[Publication Type] OR Electronic Supplementary Materials[Publication Type] OR English Abstract[Publication
Type] OR Evaluation Studies[Publication Type] OR Festschrift[Publication Type] OR Government Publications[Publication Type]
OR Guideline[Publication Type] OR Historical Article[Publication Type] OR Interactive Tutorial[Publication Type] OR
Interview[Publication Type] OR Lectures[Publication Type] OR Legal Cases[Publication Type] OR Legislation[Publication Type]
OR Letter[Publication Type] OR News[Publication Type] OR Newspaper Article[Publication Type] OR Overall[Publication Type]
OR Patient Education Handout[Publication Type] OR Periodical Index[Publication Type] OR Personal Narratives[Publication
Type] OR Portraits[Publication Type] OR Practice Guideline[Publication Type] OR Published Erratum[Publication Type] OR
Retracted Publication[Publication Type] OR Retraction of Publication[Publication Type] OR Scientific Integrity Review[Publication
Type] OR Technical Report[Publication Type] OR Validation Studies[Publication Type] OR Video-Audio Media[Publication Type]
OR Webcasts[Publication Type])))) NOT ((rat OR rats or mouse or mice or rodents))
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Table A1. Cont.

Database

Search Terms

CINAHL

(TI(((MH ‘Down Syndrome’) OR ‘down syndrome” OR ‘downs syndrome’ OR ‘down’s syndrome’) AND (function* or sever* or
abilit* or capab* or impair* or ‘quality of life’ or qol or defic* or ‘well-being” OR social* or emot* or ‘activities of daily living” or adl
or difficult* OR autonom* OR participat* OR support* or resilien* OR ‘family relations” or ‘Parent-Child Relations’ or ‘family
functioning’ OR “interpersonal relations” or perception* or perceiv* or transition* or experience* or ‘parent functioning”) AND
(Family OR families OR father* OR mother* OR parent OR parents OR parental OR or maternal or paternal or sibling* OR brother*
OR sister* OR caregiv* OR ‘care giver’ OR caretaker OR ‘care taker’) NOT (mouse or mice)) OR AB ((MH ‘Down Syndrome’) OR
‘down syndrome’ OR ‘downs syndrome’ OR ‘down’s syndrome’ OR ‘trisomy 21" OR ‘chromosome 21") AND (function* or sever*
or abilit* or capab* or impair* or ‘quality of life” or qol or defic* or ‘well-being” OR social* or emot* or ‘activities of daily living” or
adl or difficult* OR autonom* OR participat* OR support* or resilien* OR ‘family relations” or ‘Parent-Child Relations’ or ‘family
functioning” OR “interpersonal relations’ or perception® or perceiv* or transition* or experience* or ‘parent functioning’) AND
(Family OR families OR father* OR mother* OR parent OR parents OR parental OR or maternal or paternal or sibling* OR brother*
OR sister* OR caregiv* OR ‘care giver” OR caretaker OR ‘care taker’) NOT (mouse or mice) ) OR MW ( (MH ‘Down Syndrome”)
OR ‘down syndrome” OR ‘downs syndrome” OR ‘“down’s syndrome’ OR ‘trisomy 21" OR ‘chromosome 21") AND (function* or
sever* or abilit* or capab* or impair* or ‘quality of life’ or qol or defic* or ‘well-being’ OR social* or emot* or ‘activities of daily
living’ or adl or difficult* OR autonom* OR participat* OR support* or resilien* OR ‘family relations’ or ‘Parent-Child Relations’ or
‘family functioning” OR ‘interpersonal relations” or perception* or perceiv* or transition* or experience* or ‘parent functioning”)
AND (Family OR families OR father* OR mother* OR parent OR parents OR parental OR or maternal or paternal or sibling* OR
brother* OR sister* OR caregiv* OR ‘care giver” OR caretaker OR ‘care taker’) NOT (mouse or mice) ) ) NOT ( PT Abstract OR PT
Algorithm OR PT Anecdote OR PT Bibliography OR PT Biography OR PT Book OR PT Book Chapter OR PT Book Review OR PT
Brief Item OR PT Care Plan OR PT Cartoon OR PT CEU OR PT Code of Ethics OR PT Commentary OR PT Computer Program OR
PT Consumer/Patient Teaching Materials OR PT Critical Path OR PT Diagnostic Images OR PT Directories OR PT Doctoral
Dissertation OR PT Editorial OR PT Equations and Formulas OR PT Evidence-Based Care Sheet OR PT Exam Questions OR PT
Forms OR PT Games OR PT Glossary OR PT Historical Material OR PT Interview OR PT Legal Case OR PT Letter OR PT Masters
Thesis OR PT Nurse Practice Acts OR PT Nursing Diagnoses OR PT Nursing Interventions OR PT Obituary OR PT Pamphlet OR
PT Pamphlet Chapter OR PT Pictorial OR PT Poetry OR PT Practice Acts OR PT Practice Guidelines OR PT Proceedings OR PT
Protocol OR PT Questionnaire/Scale OR PT Questions and Answers OR PT Quick Lesson OR PT Research Instrument OR PT
Response OR PT Standards OR PT Statistics OR PT Tables/Charts OR PT Teaching Materials OR PT Tracings OR PT Website )

PsycINFO

(TI (DE ‘Down’s Syndrome’ OR ‘down syndrome’ OR ‘downs syndrome” OR ‘down’s syndrome’) AND (function* or sever* or
abilit* or capab* or impair* or ‘quality of life” or qol or defic* or ‘well-being” OR social* or emot* or ‘activities of daily living’ or adl
or difficult* OR autonom* OR participat* OR support* or resilien* OR ‘family relations’ or ‘Parent-Child Relations’ or ‘family
functioning” OR “interpersonal relations” or perception* or perceiv* or transition* or experience* or ‘parent functioning”) AND
(Family OR families OR father* OR mother* OR parent OR parents OR parental OR maternal or paternal or sibling* OR brother*
OR sister* OR caregiv* OR ‘care giver’ OR caretaker OR ‘care taker’) NOT (mouse or mice)) OR AB (DE ‘Down’s Syndrome” OR
‘down syndrome’ OR ‘downs syndrome’ OR ‘down’s syndrome’ OR ‘trisomy 21’ OR ‘chromosome 21") AND (function* or sever*
or abilit* or capab* or impair* or ‘quality of life” or qol or defic* or ‘well-being” OR social* or emot* or ‘activities of daily living” or
adl or difficult* OR autonom* OR participat* OR support* or resilien* OR ‘family relations” or ‘Parent- Child Relations’ or ‘family
functioning” OR “interpersonal relations’ or perception* or perceiv* or transition* or experience* or ‘parent functioning’) AND
(Family OR families OR father* OR mother* OR parent OR parents OR parental OR or maternal or paternal or sibling* OR brother*
OR sister* OR caregiv* OR ‘care giver” OR caretaker OR ‘care taker’) NOT (mouse or mice)) OR SU (DE ‘Down’s Syndrome” OR
‘down syndrome’ OR ‘downs syndrome’ OR ‘down’s syndrome’ OR ‘trisomy 21’ OR ‘chromosome 21") AND (function* or sever*
or abilit* or capab* or impair* or ‘quality of life” or qol or defic* or ‘well-being” OR social* or emot* or ‘activities of daily living” or
adl or difficult* OR autonom* OR participat* OR support* or resilien* OR ‘family relations” or ‘Parent- Child Relations’ or ‘family
functioning’” OR “interpersonal relations” or perception* or perceiv* or transition* or experience* or ‘parent functioning”) AND
(Family OR families OR father* OR mother* OR maternal or paternal or parent OR parents OR parental OR sibling* OR brother*
OR sister* OR caregiv* OR ‘care giver’ OR caretaker OR ‘care taker’) NOT (mouse or mice))) AND (PZ Abstract Collection OR PZ
Bibliography OR PZ Chapter OR PZ Clarification OR PZ Column/Opinion OR PZ Comment/Reply OR PZ Dissertation OR PZ
Editorial OR PZ Encyclopedia Entry OR PZ Interview OR PZ Letter OR PZ Obituary OR PZ Poetry OR PZ Publication Information
OR PZ Retraction OR PZ Review-Book OR PZ Review-Media)

Web of
Science

TOPIC: ((down syndrome OR downs syndrome OR downs syndrome)) AND TOPIC: ((function* or sever* or abilit* or capab* or
impair* or ‘quality of life” or qol or defic* or ‘well-being’ OR social* or emot* or ‘activities of daily living’ or adl or difficult* OR
autonom* OR participat* OR support* or resilien* OR ‘family relations’ or ‘Parent- Child Relations’ or ‘family functioning” OR

‘interpersonal relations’ or perception* or perceiv* or transition* or experience* or ‘parent functioning’)) AND TOPIC: ((Family OR

families OR father* OR mother* OR parent OR parents OR parental or maternal or paternal or sibling* OR brother* OR sister* OR

caregiv* OR care giver OR caretaker OR care taker)) NOT TOPIC: (mouse or mice or rat or rats or rodent *)

Refined by: PUBLICATION YEARS: (2008 OR 2009 OR 2010 OR 2011 OR 2012 OR 2013 OR 2014 OR 2015 OR 2016 OR 2007 OR
2017) AND LANGUAGES: (ENGLISH) AND DOCUMENT TYPES: (ARTICLE OR REVIEW) AND DOCUMENT TYPES:
(ARTICLE OR REVIEW)

Indexes = SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan = All
year

* all terms that begin with that basic word root.
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Table A2. Family variables and children’s quality of life and measures.

Author(s)/Year

Family Variable(s) Assessed

Approach/Measure(s) Used to
Assess Family Variable(s)

QoL Variable(s) Assessed

Approach/Measure(s) Used to
Assess QoL Variable(s)

Adamson et al.
(2015) [27]

Family Problem-Solving and
Coping

Parental novel words

Parental strategies to introduce
novel words

Novel word utterances /sound
words Codes developed by authors:
guains attention before, draws attention,
prompts for word, and repeats a word

Personal Development
Personal competence—
Expressive response to the
parent’s use of the novel word
vocabulary status

Codes developed by authors:
expressive response and produce
the novel word

MacArthur Communication
Development Inventory

Alesi and Pepi
(2017) [28]

Family Demands

Barriers of PA

Family Resources

(family level)

Facilitators of PA

Family Resources (community
level)

Facilitators of PA

Semi-structured
interviews—Interview questions:
barriers concerning family involvement
in encouragement, modelling and
siblings’ engagement in PA of children
with DS

Semi-structured
interviews—Interview questions:
facilitators concerning family
involvement in encouragement,
modelling and siblings’ engagement in
PA of children with DS
Semi-structured
interviews—Interview questions:
facilitators concerning opportunity to
participate in APA programs, the
availability of APA expert coaches and
instructors and the availability of
adequate gyms

Physical Well-being
Health—
Engagement in PA

Semi-structured
interviews—Interview questions:
the nature and the frequency of
sport practiced, past sport
activities, person who suggested
the engagement in sport activities,
children emotional reactions to this
proposal; the suitability of
individual or team activities for the
children

Al-Sufyani
et al. (2014) [29]

Family Resources (individual
level)
Parent’s educational background

Demographic questionnaire

Physical Well-being
Health—

Gingival health status
Oral hygiene status

Gingival index
Calculus Index
Plaque index

Alwhaibi and
Aldugahishem
(2018) [50]

Family Demands

Barriers to PA for children with DS
Family Resources

(family and community levels)
Facilitators to PA for children with
DS

In-depth interviews—Interview
questions: which factors do you believe
hinder or prevent your children’s
participation in physical activities?
In-depth interviews—Interview
questions: what are some factors that
you believe encourage or facilitate your
children to be physically active?’

Physical Well-being
Health—
Participation in PA

In-depth interviews—Interview
question: how much physical
activity does your children
participate in and what type of
activity is it?

Barr and
Shields
(2011) [30]

Family Demands

Barriers to PA for children with DS
Family Resources

(family and community levels)
Facilitators to PA for children with
DS

In-depth interviews—Interview
questions: which factors do you believe
hinder or prevent your children’s
participation in physical activities?
In-depth interviews—Interview
questions: what are some factors that
you believe encourage or facilitate your
children to be physically active?’

Physical Well-being
Health—
Participation in PA

In-depth interviews—Interview
question: how much physical
activity does your children
participate in and what type of
activity is it?

Bentenuto et al.

(2016) [51]

Family Problem-Solving and
Coping

Mother play

Maternal solicitations

Play codes developed by Bornstein
and O'Reilly (1993): exploratory play
and symbolic play

Coding scheme developed by
authors: absolute and proportional of
the utterances which encourage the
children to engage in a specific play
activity when the children and mother
are playing together

Personal Development
Personal competence—
Play

Play codes developed by
Bornstein and O’Reilly (1993):
exploratory play and symbolic play

Brown and
Woods
(2016) [31]

Family Problem-Solving and
Coping

Parent-implemented intervention
strategies

Coding scheme developed by
authors—responsive interactions,
modeling, and prompting

Personal Development
Personal competence—
Communication acts

Coding scheme developed by
authors using modified
definitions of the Individual
Growth and Development
Indicator-Early Communication
Indicator communication
definitions (Luze et al.,
2001)—gestures, vocalizations,
single signed words, single verbal
words, multiple signed words, and
multiple verbal words

Burke and
Hodapp
(2014) [52]

Family Demands
Maternal stress

Parenting Stress Index—Short Form

Personal Development
Personal competence—
Behavior problems

Scales of Independent
Behavior—Revised
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Table A2. Cont.

Approach/Measure(s) Used to

Approach/Measure(s) Used to

Author(s)/Year Family Variable(s) Assessed Assess Family Variable(s) QoL Variable(s) Assessed Assess QoL Variable(s)
Family Demands
Parental depression
Family Appraisal
Parental perceptions on the Beck Depression Inventory Personal Development
positive family contribution of the Kansas Inventory of Parental Personal competence— Kaufman Brief Intelligence Test
adolescent with a disability Perceptions- Positive Contributions 1Q Children Behavior Checklist
Burke et al. Parental perceptions on the Section Maladaptive behavior Wishart Scale

(2012) [32]

rewards about having children
with a disability

Parental perceptions on worries
and rewards as their adolescents
transition to adulthood

Family Problem-Solving and
Coping

Parental coping styles

Positive Perceptions in Families
Questionnaire

Transition Daily Rewards and
Worries Questionnaire

COPE Questionnaire

Personality characteristics
Self-determination

Goals and personal values—
Motivational strengths and
styles

Reiss Profiles of Fundamental
Goals and Motivational
Sensitivities for Persons with
Mental Retardation

Channell et al.
(2014) [53]

Family Resources (individual
level)
Maternal IQ

Kaufman Brief Intelligence Test,
Second Edition

Personal Development
Personal competence—
Nonverbal cognition

Leiter International
Performance Scale-Revised

Choi and Yoo
(2015) [33]

Family Demands

Parental depression
Strain/stress

Family Resources (individual
level)

Parent age at birth

Parental health

Family Resources

(family level)

Family cohesion

Family function

Family flexibility

Family Resources
(community level)
Community services
Supportive friends/relatives
Supportive health services
Family Problem-Solving and
Coping

Communication skills

Beck Depression Inventory
Questionnaire on Resource and
Stress

Demographic questionnaire
Questionnaire developed by authors
Family Adaptability and Cohesion
Evaluation Scale III

Family APGAR

Family Attachment and
Changeability Index

Questionnaire developed by authors
Family Coping Index

Questionnaire developed by authors
Family Problem Solving and
Communication Scale

Physical Well-being
Health—

Health problems
Personal Development
Personal competence—
Developmental level
Sociability

Rights

Human—
Stigma/discrimination

Questionnaire developed by
authors

Questionnaire on Resource and
Stress

Emotionality, Activity,
Sociability Survey

Adapted from the
Devaluation-Discrimination
Scale

De Falco et al.
(2008) [66]

Family Resources
(individual level)

Paternal emotional ability
Family Resources

(family level)

Quality of father—children
interaction

Family Problem-Solving and
Coping

Father play

Emotional Availability Scales:
Infancy to Early Childhood Version
Emotional Availability Scales:
Infancy to Early Childhood Version
Play codes developed by Bornstein
and O'Reilly (1993): exploratory play
and symbolic play

Personal Development
Personal competence—
Play

Emotional ability

Play codes developed by
Bornstein and O'Reilly (1993):
exploratory play and symbolic play
Emotional Availability Scales:
Infancy to Early Childhood
Version

De Falco et al.
(2010) [34]

Family Problem-Solving and
Coping
Parent play

Play codes developed by Bornstein
and O'Reilly (1993): exploratory play
and symbolic play

Personal Development
Personal competence—
Play

Play codes developed by
Bornstein and O'Reilly (1993):
exploratory play and symbolic play

Deckers et al.
(2017) [35]

Family Resources
(individual level)

Parental education level
Parental support

Parental responsiveness
Family Resources

(family level)
Socioeconomic status
Communication partners in
the direct family

Demographic questionnaire
Communicative Intent Assessment
Communicative Intent Assessment
Demographic questionnaire
Demographic questionnaire

Personal Development
Personal competence—
Receptive vocabulary
Expressive vocabulary

Dutch version of the MacArthur
communicative development
inventories

Dutch version of the receptive
one-word picture vocabulary
test

Dutch version of the MacArthur
communicative development
inventories

Dimitrova et al.
(2016) [36]

Family Problem-Solving and
Coping

Parents’ translation of children
gesture

Classification developed by
authors based on the work of
Goldin-Meadow et al. (2007):
translating or not translating

Personal Development
Personal competence—
Speech
Gesture

Classification developed by
authors: sounds (entities,
properties, or events, along with
onomatopoeic, and
conventionalized evaluative
sounds) and readily translatable
word approximations
Classification developed by
authors: deictic gesture, give
gesture, and unique gesture
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Approach/Measure(s) Used to

Approach/Measure(s) Used to

Author(s)/Year Family Variable(s) Assessed Assess Family Variable(s) QoL Variable(s) Assessed Assess QoL Variable(s)
Family Resources Demographic questionnaire Structured parent . .
(family and community levels) Structgreg arcelnt Physical Well-being interviews—Interview questions:
Dolva et al. y ty P Leisure— What is characteristic of the leisure

(2014) [37]

Residential district
Support for children’s
participation

interviews—Interview question: with
whom do adolescents participate, and
who provides support if help is needed?

Participation in leisure
activities

activities where adolescents
actually do participate? How
frequent is the participation?

Downs et al.
(2013) [38]

Family Demands

PA barriers

Family Resources

(family and community levels)
PA opportunities

Semi-structured interviews
Semi-structured interviews

Physical Well-being
Health—
PA engagement

Semi-structured interviews

Estigarribia
et al. (2012) [54]

Family Resources
(individual level)
Maternal education

Demographic questionnaire

Personal Development
Personal competence—
Expressive syntax

Index of Productive Syntax

Evans and
Uljarevié,
(2018) [39]

Family Resources
(individual level)
Parental education

Demographic questionnaire

Personal Development
Personal competence—
Cogpnitive abilities

Stanford-Binet 4th edition

Gilmore et al.
(2009) [55]

Family Problem-Solving and
Coping

Maternal supportive or directive
behaviors

Maternal verbal strategies

Mother—Children Rating Scale
Categories developed by Diaz, Neal,
and Vachio (1991): controlling,
distancing, attention focusing, and
competence attributions

Personal Development
Personal competence—
Persistence

Structured mastery tasks
developed by Morgan et al.
(1992)

Howell et al.
(2007) [56]

Family Resources
(family level)
Family climate
Family income

Family Environment Scale
Demographic questionnaire

Emotional Well-being
Contentment—
Loneliness

Personal Development
Personal competence—
Cognitive/adaptive
composite
Externalizing behavior
problems

Loneliness Questionnaire
McCarthy Scale

Vineland Adaptive Behavior
Scales

Children Behavior Checklist

Hung et al.
(2011) [68]

Family Resources
(family level)
Family income

Taiwan national health insurance
hospital discharge
claims data

Physical Well-being
Health—
Length of hospital stay

Taiwan national health
insurance hospital discharge
claims data

Izquierdo-
Gomez et al.
(2015) [40]

Family Demands

Parent concern about autonomous
commuting

Family Appraisal

Perceived importance of PA
benefits

Family Resources

(individual level)

Parents’ age

Parents’ availability to take care of
their adolescents

Parents” BMI

Parents education

Parents’ PA

Parents’ TV viewing time
Parents” working status

Family Resources

(family level)

Family participation in a sports
association

Home environmental correlates
Number of siblings
Socio-economic status

The time spent outdoors for the
adolescents with DS during
afternoon-weekdays /weekend
The frequency family spent time
watching TV and engaging in PA
with their adolescents with DS
Family Resources

(community level)
Neighbourhood/school
environmental correlates

The frequency friends spent time
watching TV and engaging in PA
with adolescents with DS
Family Problem-Solving and
Coping

Family dietary habit during
watching TV

Categories from Evenson et al.
(2006)’s study

Questionnaire developed by authors
Demographic questionnaire
Questionnaire developed by authors
Electronic scale (model SECA 701)
Telescopic stadiometer (model SECA
220)

Questionnaire from AVENA
(Alimentacion y Valoracion del
Estado

Nutricional en Adolescentes) study
(Gonzaélez- Gross et al., 2003)
Questionnaire developed by authors
Questionnaire developed by
Authors

Questionnaire developed by authors
Questionnaire developed by authors
Family Affluence Scale
Demographic questionnaire
Questionnaire developed by authors
The short and adapted version of the
environmental correlates
questionnaire developed in the
European research project Assessing
Level of Physical Activity (Spittaels
et al., 2009)

Questionnaire developed by authors
Healthy Lifestyle in Europe by
Nutrition in Adolescence sedentary
behavior questionnaire

Physical Well-being
Health—

Sedentary time
Leisure—

TV viewing time

ActiGraph accelerometer
models GT1M, GT3X and
GT3X+

Adaptation of the Youth
Behavior Sedentary
Questionnaire from the
UP&DOWN study of
adolescents without DS
(Castro-Pifiero et al., 2014)
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Author(s)/Year

Family Variable(s) Assessed

Approach/Measure(s) Used to
Assess Family Variable(s)

QoL Variable(s) Assessed

Approach/Measure(s) Used to
Assess QoL Variable(s)

Karaaslan and
Mahoney (2013) [57]

Family Resources
(individual level)
Maternal responsiveness

Turkish Version of the Maternal
Behavior Rating Scale

Personal Development
Personal competence—
Interactive engagement

Turkish Version of the Children
Behavior Rating Scale

Karaaslan
(2016) [41]

Family Resources
(individual level)

Parent interactive style
(achievement/directive,
affect, and responsiveness)

Turkish Version of the Maternal
Behavior Rating Scale

Personal Development
Personal competence—
Social engagement

Turkish Version of the Children
Behavior Rating Scale: attention
and initiation

Lyons et al.
(2016) [42]

Family Demands

Barriers in relation to their
children’s activities and
participation

Family Resources

(family and community
levels)

Facilitators in relation to their
children’s activities and
participation

In-depth semi-structured interviews
In-depth semi-structured interviews

Social inclusion
Community integration and
participation—
Participation in everyday
activities

In-depth semi-structured
interviews

Malmir et al.
(2015) [58]

Family Resources
(individual level)
Mothers” happiness

Oxford Happiness Inventory

Personal Development
Personal competence—
Cognitive-executive function
facial emotional recognition

Continues Performance Test
N-Back Test

Stroop Test Day/Night Version
Tower of London Test

Emotion Facial Expression Test

Minnes et al.
(2015) [59]

Family Demands

Family financial hardship
Parental distress

Family Appraisal
Positive experiences
associated with raising
children with DD

Family Resources
(family level)
Empowerment

Family informal support
Family Resources
(community level)
Family formal support
Family Problem-Solving and
Coping

Parent coping

Adapted from the Families and
Children Study (Emerson et al. 2006)
Parenting Stress Index Short

Form

Positive Gain Scale

Family Empowerment Scale
Questionnaire developed by authors
Questionnaire developed by authors
Brief COPE

Personal Development
Personal competence-
Adaptive behavior
Maladaptive behavior

Scales of Independent
Behavior-Revised
Scales of Independent
Behavior-Revised

Mitchell et al.
(2015) [60]

Family Demands

Maternal stress

Family Resources
(individual level)

Mother’s age
Mother-children interactions:
mother contingent
Mother’s years of education
Family Resources
(community level)

Social support

Parenting Stress Index
Demographic questionnaire
Nursing Children Assessment
Teaching Scale

Demographic questionnaire
Family Social Support Scale

Personal Development
Personal competence—
Adaptive functioning
Behavioral problems

Mother-children interactions:

children contingent

Vineland Adaptive Behavior
Scales

Children Behavior Checklist
Nursing Children Assessment
Teaching Scale

Niccols et al.
(2011) [61]

Family Resources
(individual level)
Maternal sensitivity

Maternal Behavior Q-sort

Personal Development
Personal competence—
Aggression

Direct observation
Vineland Adaptive Behavior
Scales

Oates et al.
(2011) [43]

Family Resources
(individual level)
Availability of parental time
Parental health status
Family Resources
(family level)

Family income
Family support
Number of siblings
Place of residence
Family Resources
(community level)
Access to transport
Community support

Family Resource Scale
SF-12

Family Resource Scale
Family Support Scale
Demographic questionnaire
Demographic questionnaire
Family Resource Scale
Family Support Scale

Physical Well-being
Leisure—

Leisure participation
Interpersonal Relations
Relationships—
Friendship interactions

Questionnaire developed by
authors: the number of
participations in sports and hobbies
per week

Questionnaire developed by
authors: the number of
participations in interactions per
week

Phillips et al.
(2017) [62]

Family Demands
Parental stress
Family Resources
(individual level)
Parenting styles

Parenting Stress Index 4th
edition

Parenting Styles and Dimensions
Questionnaire

Personal Development
Personal competence—
Behavioral /emotional
problems

Executive function

Children Behavior Checklist
Behavior Rating Inventory of
Executive Function
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Author(s)/Year

Family Variable(s) Assessed

Approach/Measure(s) Used to
Assess Family Variable(s)

QoL Variable(s) Assessed

Approach/Measure(s) Used to
Assess QoL Variable(s)

Polfuss et al.
(2017) [44]

Family Demands

Parental concerns about children’s
weight

Family Resources

(family level)

Family income

Family Problem-Solving

and Coping

Parental feeding behaviors

Children Feeding Questionnaire
Demographic questionnaire
Children Feeding Questionnaire

Physical Well-being
Health—
BMI

Demographic questionnaire

Porto-Cunha
and Limongi
(2010) [45]

Family Resources
(individual level)
Caregiver’s education level
Family Resources

(family level)

Family socioeconomic level

Demographic questionnaire
Demographic questionnaire

Personal Development
Personal competence—
Communication functional
profile

Adopted from Fernandes
(2004)’s proposal: communicative
space, communicative acts (verbal,
vocal, gesture, gestural associated
to verbal, and gestural associated to
vocal modes), interpersonality,
noticing the other’s presence,
comments, and performative

Scott et al.
(2014) [26]

Family Demands

Barriers to social participation
Family Resources

(family and community levels)
Facilitators to participation

Focus group methodology and
individual discussions—

Interview guide: what stops you from
doing the things you want to do?
Focus group methodology and
individual discussions—

Interview guide: what helps you do the
things you want to do?

Overall Well-Being
Perspectives of young adults
with DS of a good life
Emotional Well-being
Contentment—

Young adults with DS’s ideas
of what made them happy or
sad

Material Well-being
Housing—

Type of residence

Focus group methodology and
individual discussions—
Interview guide: what defined “a
good life” for a young adult with
DS; what are your favorite things
to do? What does your favorite day
look like?

Focus group methodology and
individual discussions—
Interview guide: what makes you
feel happy or sad?

Focus group methodology and
individual discussions

Terrone et al.
(2014) [67]

Family Resources
(family level)
Family relationships

Family Relations Test: Children’s
Version

Personal Development
Personal competence—
Adaptive behavior

Vineland Adaptive Behavior
Scale

Turner et al.
(2008) [46]

Family Demands

Parental neuroticism

Parental stress

Family Resources
(individual level)

Parental education level
Parental locus of control
Family Resources

(family level)

Family cohesion

Family type

Quality of the marital relationship
Socio-economic group
Family Resources
(community level)

Social support

Family Problem-Solving and
Coping

Parental practical /wishful
thinking coping

Eysenck Personality Inventory
Malaise Inventory
Demographic questionnaire
Brief Locus of Control Scale
Family Environment Scale
Demographic questionnaire
Measure of Marital Satisfaction
Demographic questionnaire
Inventory of Parent Experiences
Ways of Coping
Questionnaire—Revised

Personal Development
Education—

The level of academic
attainment

Academic Attainments Index

Venuti et al.
(2008) [63]

Family Resources
(individual level)
Maternal emotional ability

Emotional Availability Scales:
Infancy to Early Childhood
Version

Personal Development
Personal competence—
Play

Play codes developed by
Bornstein and O'Reilly (1993):
exploratory play and symbolic play

Venuti et al.
(2009) [64]

Family Problem-Solving and
Coping
Mother play

Play codes developed by Bornstein
and O'Reilly (1993): exploratory play
and symbolic play

Personal Development
Personal competence—
Play

Play codes developed by
Bornstein and O’Reilly (1993):
exploratory play and symbolic play

Venuti et al.
(2012) [65]

Family Problem-Solving and
Coping
Maternal functional language

Coding scheme validated in
previous studies of maternal speech:
affect-salient speech, information-salient
speech (type: direct statements,
questions, and description; referent:
children action, children state, mother,
and environment), children name, and
others

Personal Development
Personal competence—
Language

Verbatim transcriptions: the
number of words, the number of
utterances, and the mean length of
utterance on words

Wang et al.
(2007) [47]

Family Resources
(individual level)
Parent’s education
Family Resources
(family level)
Family income
Family structure
Marital status

Demographic questionnaire
Demographic questionnaire
Demographic questionnaire
Demographic questionnaire

Physical Well-being
Health—

Locomotion

Personal Development
Personal competence—
Social adjustment
Self-Determination
Autonomy/personal control
Self-management

Infants-Junior Middle School
Students’ Social-Life Abilities
Scales
Infants-Junior Middle School
Students’ Social-Life Abilities
Scales
Infants-Junior Middle School
Students’ Social-Life Abilities
Scales




Int. J. Environ. Res. Public Health 2021, 18, 419

24 of 27

Table A2. Cont.

Approach/Measure(s) Used to

Approach/Measure(s) Used to

Author(s)/Year Family Variable(s) Assessed Assess Family Variable(s) QoL Variable(s) Assessed Assess QoL Variable(s)
Family Resources
(individual level)
Parental age Demographic questionnaire
Parental education Demographic questionnaire
Parental occupation Demographic questionnaire Personal Development Capute Scales Cognitive
Wasant et al. Family Resources Demographic questionnaire P Adaptive Test

(2008) [48]

(family level)

Family income

Number of siblings
Number of family members
Number of caregivers
Major caregiver

Demographic questionnaire
Demographic questionnaire
Demographic questionnaire
Demographic questionnaire

Personal competence—
Developmental quotient

Clinical Linguistic and Auditory
Milestones Scale

Westerveld,
and Van
Bysterveldt
(2017) [49]

Family Problem-Solving and
Coping
Parent behaviors

Early literacy parent questionnaire:

teach letter names; point out

sings/words; and play rhyming games

Personal Development
Personal competence—
Children interest and
engagement
Print-related skills

Early literacy parent
questionnaire: children interest;
independently pointing to/talking
about pictures; and ask for help in
reading words/signs

Early literacy parent
questionnaire: names letters;

writes words; and number of letter
names

Note. BMI = body mass index, DD = developmental delay, DS = Down syndrome, IQ = intelligence quotient, PA = physical activity.
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