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1 | INTRODUCTION

DiGeorge Syndrome, alternatively called 22qg-deletion syndrome
(22g11DS) or Velo-facial syndrome, is a rare genetic deletion syndrome,
caused by hemizygous deletion of the q11.2 part of chromosome 22
(Goldberg, Motzkin, Marion, Scambler, & Shprintzen, 1993; Swillen,
Vogels, Devriendt, & Fryns, 2000). It is thought to be the most common
microdeletion syndrome in man (Shprintzen, 2008), and is estimated to
occur in 1 in 4,000 live births (Botto et al., 2003; Devriendt, Mortier,
Van Thienen, Keymeulen, & Fryns, 1999; Oskarsdottir, 2004)

Its symptoms are complex and affecting multiple body systems,
ranging from intellectual disability, psychiatric iliness, cardiac abnormal-
ities, immunodeficiencies to epilepsy (Bales, Zaleski, & McPherson,
2010a; Hallberg, Oskarsdéttir, & Klingberg, 2010). The challenges asso-
ciated with these complex clinical presentations are likely to have a sig-
nificant effect on the psychosocial well-being of patients as well as their
families. Psychosocial well-being refers to both psychological (emo-
tional) and social well-being of the patient and their families. Chronic
stressors, ill mental health, care responsibilities, and challenging family
environments are all factors that can impact psychosocial well-being
(Clair, Fitzpatrick, & La Gory, 1995; Dawson et al., 2016; Humphrey
et al, 2015; Jacob, 2013). Patients with psychiatric diagnoses and
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learning disability, for example, often report a disconnectedness from
social networks (Goodwin, Alam, & Campbell, 2017); while their parents
often report on the pressures of full-time care (Anderson, Elliott, & Zur-
ynski, 2013), increased stress (Briegel, Schneider, & Ko, 2008), and
struggling with their child’s challenging behavior (Hastings, 2002). Addi-
tionally, parents of children with a 22q11DS also report a strain on their
relationships as a result of the diagnosis (Okashah, Schoch, Hooper,
Shashi, & Callanan, 2015). Due to the complexity of 22q11DS, patients
require management by multidisciplinary teams from both primary and
secondary care which can be time-consuming; with hospital appoint-
ments being stressful experiences. This is therefore likely to further
impact the quality of life of both patients and families, and thus have a
significant impact on the psychosocial well-being.

While research has sought to better understand the experiences of
patients and family members caring for individuals with 22q11DS; con-
ducted research has been very specific, such as focusing on percep-
tions of oral health of children with 22q11DS or the importance of
adding 22q11DS to the Newborn Screening. Until now, no attempt has
been made to bring together these research findings to provide a more
comprehensive overview of the psychosocial impact of 22q11DS on
patients and families. Due to 22q11DS being one of the more common

rare diseases, this review is therefore needed to inform health-care
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professionals about the experiences of their patients and their families,
areas where support from a medical or psychological point is required
and aid their understanding of their role as health-care professionals in
care of families affected by 22q11DS.

2 | MATERIALS AND METHODS

Evidence for the psychosocial impact of 22q11DS on patients and fam-
ilies was assessed by conducting a systematic review of published
research findings. The protocol for this systematic review was regis-
tered on PROSPERO (Reference number: CRD42017078110) on
November 8, 2017.

2.1 | Search strategy

Five electronic databases were searched: PubMed, Scopus, Web of Sci-
ence, Psychinfo, and CiNahl in October 2017. The following 10 combi-
nations of searches terms were used: (DiGeorge OR “Di George” OR
22g*) AND (psychosocial OR social), (DiGeorge OR “Di George” OR
22q*) AND (family OR sibling OR adoles*), (DiGeorge OR “Di George”
OR 22g*) AND (patient), (DiGeorge OR “Di George” OR 22g*) AND
(adult OR child* OR “young adult”), (DiGeorge OR “Di George” OR
22q*) AND (impact OR burden), (DiGeorge OR “Di George” OR 22qg*)
AND (car*), (DiGeorge OR “Di George” OR 22g*) AND (psych®),
(DiGeorge OR “Di George” OR 22qg*) AND (quality of life), (DiGeorge
OR “Di George” OR 22g*) AND (experience), (DiGeorge OR “Di
George” OR 22g*) AND (life or liv¥).

2.2 | Inclusion and exclusion criteria

The following criteria had to be met in order for studies to be included:
Only English-language papers which reported on original research were
considered; samples had to either include patients with 22q11DS diag-
noses or their relatives. Studies were required to have a measure,
report, or expression of the psychosocial impact of 22q11DS syn-
drome. Qualitative, quantitative, and mixed method papers were con-
sidered. Reviews and case studies were excluded.

2.3 | Study selection

Overall, 3,442 articles were identified and saved to the reference man-
ager “Mendeley.” After duplicate removal 1,964 papers remained. All
titles were screened. Papers indicating reports of experiences of
22q11DS patients or relatives, all medically focused papers were
excluded (e.g., alleles, organ function, etc.). Consequently, 1,906 articles
were excluded and the abstracts of the remaining 58 screened.

Fourteen studies were considered in their full-text version, which
were all found to match the inclusion criteria for the review. A 15th
paper was identified by the anonymous peer reviewer, also screened
and added to the review (Reilly, Murtagh, & Senior, 2015). The process
is illustrated in the PRISMA diagram (Figure 1).

No formal assessment of methodological quality of the studies was
conducted as a result of the range of included methodologies; the
majority of studies were qualitative in nature and there is no widely

used tool to assess their quality. Furthermore, due to this review being

planned as a narrative and descriptive synthesis of the psychosocial

impact of 22q11DS, no meta-analysis was conducted.

2.4 | Data synthesis

The results in this review are presented in a narrative method (as
described in Lamore, Montalescot, and Untas [2017]). One of the
researchers (OKV) utilized a table to keep a record of findings from
each study, and to highlight arising codes for each article. Two
researchers then independently merged the codes into themes (OKV,
KV). After discussion and comparison, the presented themes arose.

Communalities as well as discrepancies are highlighted in the results.

3 | STUDY CHARACTERISTICS

Characteristics of the 14 studies reviewed are shown in Table 1.

3.1 | Time of conduction

The 14 included studies were conducted between 2008 and 2017 (Bales
et al., 2010a; Briegel et al., 2008; Chan et al., 2015; Cohen, McCartney, &
Crampin, 2017; Costain, Chow, Ray, & Bassett, 2012; Goodwin, Alam,
et al,, 2017; Goodwin & Mccormack, 2017; Goodwin, McCormack, et al.,
2017; Hercher & Bruenner, 2008; Karas, Costain, Chow, & Bassett, 2014;
Klingberg, Hallberg, & Oskarsddttir, 2010; Martin et al., 2012; Okashah
et al,, 2015; Phillips, Goodwin, Johnson, & Campbell, 2017; Reilly et al.,
2015), with the majority published between 2016 and 2017 (n = 5).

3.2 | Country of conduction

The majority of studies were conducted in English-speaking countries:
Australia (n = 4), Canada (n = 4), United States (n = 3), and United King-
dom (UK)/Ireland (n=2). The other two studies were conducted in
Sweden (n = 1) and Germany (n = 1).

3.3 | Methods

Six studies were qualitative in nature (Bales et al., 2010a; Goodwin,
Alam, et al, 2017; Goodwin & Mccormack, 2017; Goodwin,
McCormack, et al, 2017; Klingberg et al., 2010; Phillips et al., 2017),
seven used mixed methods (Butcher et al, 2012; Chan et al., 2015;
Cohen et al.,, 2017; Hercher & Bruenner, 2008; Karas et al., 2014; Martin
et al, 2012; Okashah et al, 2015), and two exclusively quantitative
papers were included (Briegel et al., 2008; Reilly et al., 2015). Qualitative
methods used included interviews, surveys, and questionnaires. The most
commonly used method analysis for qualitative papers was interpretive

phenomenological analysis. One study used retrospective chart review.

3.4 | Samples

Six studies had mixed samples of parents, caregivers, siblings, patients, and
professionals (n = 6) (Bales et al., 2010a; Cohen et al., 2017; Costain et al.,
2012; Karas et al., 2014; Martin et al., 2012; Okashah et al., 2015). Six
studies focused on experiences of parents and/or caregivers (n = 5) (Brie-
gel et al,, 2008; Goodwin & Mccormack, 2017; Goodwin, McCormack,
et al., 2017; Hercher & Bruenner, 2008; Klingberg et al., 2010; Reilly et al.,
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FIGURE 1 Flow diagram of study selection [Color figure can be viewed at wileyonlinelibrary.com]

2015), two studies focused exclusively on patients (n=2) (Chan et al,
2015; Phillips et al., 2017), and one study focused on sibling (Goodwin,
Alam, et al., 2017). Sample sizes ranged from 5 to 158; sample size largely
dependent on study methodology. Interview-utilizing studies had smaller
sample sizes ranging from 5 to 21, averaging 10 participants per study.
Samples in studies using mixed methods, such as interviews and surveys/

guestionnaires, ranged from 34 to 77 with a mean of 57.

4 | RESULTS

Three major themes emerged from the studies included: (1) Conflicting
emotions, (2) Challenges associated with heath care and educational

settings, and (3) Seeking individualism.

4.1 | Theme 1: Conflicting emotions

Thirteen studies revealed negative and positive emotions experienced

amongst families, caregivers, and patients (Bales et al., 2010a; Briegel

et al,, 2008; Chan et al., 2015; Costain et al., 2012; Goodwin, Alam,
et al., 2017; Goodwin & Mccormack, 2017; Goodwin, McCormack,
et al., 2017; Hercher & Bruenner, 2008; Karas et al., 2014; Klingberg
et al, 2010; Okashah et al., 2015; Phillips et al., 2017; Reilly et al.,
2015). Three subthemes were identified: emotions experienced by
parents and caregivers, emotional experiences faced by siblings, shared

emotional experiences.

4.1.1 | The caregiver perspectives

Eight studies highlighted emotional conflicts experienced by families
and caregivers of individuals with 22q11DS, such as feelings of loss,
grief, and guilt (Bales et al., 2010a; Briegel et al., 2008; Goodwin, Alam,
et al., 2017; Goodwin & Mccormack, 2017; Goodwin, McCormack,
et al., 2017; Hercher & Bruenner, 2008; Klingberg et al., 2010; Oka-
shah et al., 2015). Parents’ reflections on what life could be like without
22q11DS raised feelings of grief, such as their child losing out on the
milestones that a “normal” child is expected to have (Goodwin &
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Mccormack, 2017; Goodwin, McCormack, et al, 2017). Parents
expressed questions of responsibility for the diagnosis, which led to
feelings of self-blame and guilt over potentially failing to protect their
children from harm (Goodwin, McCormack, et al., 2017).

Parents also expressed a sense of loss of normality: some mothers,
for example, reported an inability to celebrate motherhood as a result
of the challenges associated with caring for a uniquely sick baby and
caring for a child with increased medical needs (Goodwin, McCormack,
et al, 2017).

A number of studies revealed strains on familial relationships due
to the severity of 22q11DS (Karas et al., 2014), leading to marital ten-
sions occurring and contributing to divorce (Bales et al., 2010a).They
expressed that their child’s pain became theirs and felt as though they
were lost and entangled (Goodwin, McCormack, et al., 2017). Parents
and caregivers found themselves feeling stressed, alone, and over-
whelmed by the pressure to deliver constant care (Karas et al., 2014)
and yearned for respite (Bales et al., 2010a; Goodwin, McCormack,
etal, 2017).

Speculation about the child’s future care imposed worries on fami-
lies (Karas et al., 2014; Reilly et al., 2015), the most prominent one
being finite aging, whereby parents believe that one day they will not
be healthy enough to take on the role of being principal caregivers
(Karas et al., 2014).

Interestingly, one study reported that the life satisfaction of their
sample of parents and caregivers’ did not seem affected even though
changes in a child’s behavior have proven to increase stress (Briegel
et al,, 2008).

4.1.2 | The sibling perspective

Similar to emotional experiences of parents and caregivers, siblings also
expressed frustration in their family situations. They shared that having
a brother or sister with 22q11DS meant receiving less parental atten-
tion, which can cause jealousy and consequently led to guilt and shame
knowing that it is not their sibling’s fault (Goodwin, Alam, et al., 2017;
Okashah et al., 2015). Yet, some considered feelings of guilt and shame
irrelevant. In order to cope, siblings developed the habit of inhibiting
their feelings and avoiding stressful situations (Goodwin, Alam, et al.,
2017).

The reviewed evidence showed that unaffected siblings were well-
informed by their parents about genetic, behavioral, and medical infor-
mation about 22q11DS—despite only 41.7% of parents reported dis-
cussing the future care of their affected sibling with their unaffected
children (Okashah et al., 2015). For example, children with 22q11DS
may need continuous care from a caregiver or family member, in cer-
tain cases, siblings (Okashah et al., 2015). Another study reflected on
this by showing older sibling’s awareness that 1 day they have to take
on the role of being the main caregivers when their parents get older
(Goodwin, Alam, et al., 2017). Mixed emotions were recorded upon this
future responsibility: a sense of sorrow knowing that they will have to
sacrifice their time, but also the pleasure of being next appropriate per-
son in line to make their affected sibling happy. In contrast, one

younger sibling indicated little responsibility toward their sibling's

future and said they would leave it to their parents (Goodwin, Alam,
etal.,, 2017).

4.1.3 | Shared emotional experiences

However, despite feelings of loss, grief, and guilt, parents and siblings
expressed having learnt to come to a rational acceptance of their child’s
or sibling’s diagnosis and the associated limitations (Bales et al., 2010a;
Costain et al, 2012; Goodwin & Mccormack, 2017; Goodwin,
McCormack, et al., 2017; Phillips et al., 2017).

Challenges experienced in parenting a child (Goodwin & Mccor-
mack, 2017; Goodwin, McCormack, et al., 2017) and caring for a sibling
(Goodwin, Alam, et al., 2017) with 22q11DS were viewed as an oppor-
tunity to grow psychologically (Costain et al., 2012; Goodwin, Alam,
et al,, 2017; Goodwin & Mccormack, 2017; Goodwin, McCormack,
et al., 2017; Okashah et al., 2015). They also expressed finding them-
selves to become more patient and empathetic. Parents were able to
redefine their purpose in caring for their child and focus on what they
are able to do rather than what they lack of (Goodwin & Mccormack,
2017). Furthermore, families reported being able to transform feelings
of guilt into pride as parents encourage their child to achieve and sib-
lings celebrate their successes (Goodwin, Alam, et al., 2017; Goodwin,
McCormack, et al., 2017). Furthermore, one study reported that the
majority of parents surveyed felt their child contributed positively to
their family by bringing joy and happiness to their lives (69%), and
teaching family members to be more patient (57%) and compassionate
(51%) (Reilly et al., 2015).

4.2 | Theme 2: Challenges associated with 22q11DS in
the medical and social services

Complex clinical manifestations of 22q11DS mean that meeting the
needs for every child is a unique and multidisciplinary process requiring
the involvement of health, social, and education services (Cutler-
Landsman, 2013). Within this theme, three subthemes were identified:
road to diagnosis, facilitation of services after the diagnosis, and stigma
associated with 22q11DS.

4.2.1 | Road to diagnosis
Patients are diagnosed with 22q11DS at different stages in their lives

and early recognition can significantly change the medical management,
follow-up and genetic counseling, which are useful for the patient, fam-
ily, and clinicians (Bassett et al., 2011; Kapadia & Bassett, 2008). Across
the included studies, many parents reported feelings of powerlessness
and frustration as a result of having to wait years for a diagnosis for
their child (Bales et al., 2010a; Cohen et al., 2017; Costain et al., 2012),
which resulted in increased uncertainty about the child’s future (Bales
et al, 2010a; Cohen et al., 2017; Costain et al., 2012; Goodwin &
Mccormack, 2017; Goodwin, McCormack, et al., 2017; Karas et al.,
2014; Martin et al., 2012). They also described a sense of relief when a
diagnosis was given, and perceived that early justification for the child’s
symptoms can help psychological and clinical aspects of the illness ear-
lier on in life (Cohen et al, 2017; Costain et al, 2012; Goodwin,
McCormack, et al., 2017; Martin et al., 2012). Parents have praised the
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health care they received: one mother spoke about a pediatrician mak-
ing the right referral in the process of finding a diagnosis (Bales et al.,
2010a); another spoke about improved interactions between medical
specialists and caregivers and patients when the clinicians were aware
of the diagnosis (Costain et al., 2012). On the other hand, other experi-
ence revealed that health-care services have “brushed off” their
attempts in trying to seek an early diagnosis for their child and this was
prominently found in “inexperienced” and “new parents” (Bales et al.,
2010a).

4.2.2 | Facilitation of services after diagnosis

A genetic diagnosis can affect one’s lifelong development and under-
standably, it can be a very challenging and difficult experience for the
affected families (Hercher & Bruenner, 2008), thus it is important for
professionals to keep the family well-informed, and to facilitate and
offer good supporting services.

A common finding concerning the lack of empathy and knowledge
around 22q11DS was reported amongst educators and health-care
professionals (Cohen et al., 2017; Goodwin & McCormack, 2017;
Goodwin, McCormack, et al., 2017; Karas et al., 2014; Klingberg et al.,
2010; Martin et al., 2012; Phillips et al., 2017), this exacerbated the
frustration and left many parents feeling like they had to fight for the
care and support that their child deserves (Cohen et al., 2017; Goodwin
& Mccormack, 2017). As a result, many parents and caregivers
expressed feeling hopeless and worried. One study reported the major-
ity of their parents (62%) becoming dependent on the Internet and
online literature to overcome the lack of information given by health-
care professionals and help reduce frustrations (Hercher & Bruenner,
2008; Martin et al., 2012). Lack of advice from dentists made it difficult
for parents to keep up with daily oral care for their child, subsequently,
patients lacked motivation and energy to maintain good oral health
because they did not know its importance (Klingberg et al., 2010).
Gaining a better understanding and knowledge about the medical con-
dition was also desired amongst patients, they explained that it would
help them clear up the confusion associated with the uncertainty
shaped by 22q11DS (Karas et al., 2014).

4.2.3 | Stigma associated with 22q11DS

Further, escalating the frustration of educational and medical services
explained above is the perceived stigma associated with 22q11DS. It is
thought to be affecting the care participants received (Bales et al.,
2010a; Cohen et al., 2017; Goodwin & Mccormack, 2017; Goodwin,
McCormack, et al., 2017; Hercher & Bruenner, 2008; Martin et al.,
2012).

More generally, parents expressed that stigma associated with the
diagnosis of 22qDS, and associated, learning disability made them and
their child the center of judgment in schools and health-care settings,
they felt labeled and challenged in seeking the right care and support
(Bales et al., 2010a; Goodwin & Mccormack, 2017; Goodwin, McCor-
mack, et al., 2017; Hercher & Bruenner, 2008).

Stigma was also experienced in relation to psychiatric illness, as
22q11DS patients are at higher risk for developing psychiatric illnesses,
such as mood disorders, psychosis, or schizophrenia (Tang et al., 2014).
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The studies report that stigma experienced in relation to mental health,
did not only appear to affect societal perceptions but also the possibil-
ity of parents unconsciously treating their child differently. This may be
partly mediated by the negative portrayal of psychiatric illness in the
media (Martin et al., 2012).

4.3 | Theme 3: Seeking individualism

Transitioning from childhood to adulthood and being able to live inde-
pendently can be challenging for individuals with complex illnesses and
disability. Across the studies, it was found that seeking individualism
and independence are advocated amongst patients over the course of
living with 22q11DS (Bales et al., 2010a; Karas et al., 2014; Phillips
et al., 2017), and also a concern for parents of children with 22q11DS
(Reilly et al., 2015). Female adult patients are not dissuaded from plans
for marriage and parenthood, they express wanting to care for their
future children in a manner that will enable them to have normality and
acceptance in the world (Phillips et al., 2017). Longing for support of
normalization can also be specific, for example, children diagnosed with
22q11DS wanting good oral health care like their peers (Klingberg
et al., 2010).

However, studies have shown that achieving individuation can be
influenced by various factors. The transition of care from childhood to
adulthood is recognized to be difficult from social and medical points
of view (Bales et al., 2010a; Karas et al., 2014; Phillips et al., 2017).
Findings present the most challenging medical issues experienced in
adulthood to be psychiatric and behavioral problems (Karas et al.,
2014). In addition, patients with 22q11DS gained greater autonomy as
expectations from the society, their families, and themselves increase
with adulthood (Goodwin, McCormack, et al., 2017; Karas et al., 2014;
Klingberg et al, 2010). Yet, parents felt pressured and frustrated
adjusting to these expectations. Parents propose limits and set bounda-
ries in order to provide the right care for their child but find themselves
faced with dilemmas (Goodwin, McCormack, et al., 2017; Klingberg
et al,, 2010). These include parent’s struggle to allow children to make
mistakes, and relinquishing control in their day-to-day routines such as
eating habit. Still, patients stated the importance of family support in
emotional and practical aspect of living with the disability, in particular,
mothers were seen as the primary supporter (Phillips et al., 2017). Con-
trastingly, inadequate social support was evident in the family and/or
spouse of patients who experienced pregnancy and child birth; some
were estranged from their families (Chan et al., 2015).

Patients hunger for knowledge and better social and employment
services in order to promote their own independence (Karas et al.,
2014). A story sharing an individual's happiness by working has been
shown by one study (Bales et al., 2010a).

5 | DISCUSSION

The psychosocial impact of an illness refers to its psychological
(emotional) and social impact on the patient themselves, and their fam-
ily members. The current review aimed to provide a comprehensive

overview of the psychosocial impact of 22q11DS on patients and
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families. Overall, across 15 studies, three major themes were identified
(“Conflicting emotions,” “Challenges associated with 22q11DS in the
medical and social services,” and “Seeking individualism”) that collec-
tively contribute to the psychosocial impact of 22q11DS on patients
and families.

This review found reports of simultaneous positive and negative
feelings (Bales et al., 2010a; Cohen et al., 2017; Goodwin, Alam, et al.,
2017; Goodwin & Mccormack, 2017; Goodwin, McCormack, et al.,
2017; Hercher & Bruenner, 2008; Klingberg et al., 2010; Okashah
et al., 2015; Reilly et al, 2015). Caregivers and siblings frequently
reported feelings of loss, grief, and guilt not only when caring for their
affected child or sibling, but also about becoming more accepting and
empathetic. Unique challenges, such as exhaustion from full-time care,
frustrations, and uncertainties surrounding the process of diagnosis and
service facilitation postdiagnosis were frequently reported. The sibling
perspective revealed both feelings of jealousy and avoidance, as well as
awareness for future responsibilities as their sibling’s caregivers.

Reports of mixed emotions for parents of children with develop-
mental disability are reported elsewhere and include joy, hope, love,
and strength as well as anguish and sorrow (Kearney & Griffin, 2001).

Parents caring for a child with a developmental disability have an
increased likelihood to develop anxious or depressive symptoms (Har-
tling et al., 2014; Miodrag & Hodapp, 2010; Singer, 2006). The uncer-
tainty surrounding the diagnosis and child’s life may be contributing
factors to this (Mishel, Padilla, Grant, & Sorenson, 1990). Higher risk of
developing mental health problems was also found in siblings unaf-
fected by 22q11DS, but research in typically developing siblings of chil-
dren with autism spectrum disorders has shown that they manage
largely well and are often resilient (Dempsey, Llorens, Brewton, Mul-
chandani, & Goin-Kochel, 2012; Green, 2013). If stress reaches the
peak where a family struggle to cope, crises are likely to occur (Figley,
1998). In the case of caring for a child with developmental disability,
like 22q11DS, if the family endures a crisis for a long duration of time,
they are therefore exceedingly susceptible to burnout (Jackson & Mas-
lach, 1982). Unsurprisingly, levels of clinical burnout in parents of dis-
abled children are significantly higher (38%) than parents with normally
developed children (20%; (Lindstrom, Aman, & Norberg, 2009). Partici-
pants in the included studies reported comparing themselves to other
parents their age, feeling lost, overworked, and yearned for respite.
Therefore, these parents are a high-risk group for burnout. Figley
(1998) specified that burnout may include act of over engagement and
avoidance, fatigue, listlessness, and loss of empathy, and those exposed
or are involved in chronic illness, are more vulnerable. Therefore, it is
important to consider not only parents risking burnout, but also siblings
of the affected child too. Findings from the review reinforce this
because siblings actively pursued the act of avoidance in stressful fam-
ily situations associated with 22q11DS. An opportunity arises to
explore the cause of this potential hardiness in siblings and how posi-
tive and negative outcomes are affected by the family system (Good-
win, Alam, et al., 2017).

It could be argued that unpredictable challenges (Rolland & Walsh,
2006) associated with 22q11DS may be impacting the mental health of
family members: uncertainty surrounding 22q11DS has evidently

caused anxiety to participants included in this review as well as feelings
of guilt and self-blame. However, no included study specifically
assessed the mental health of caregivers, parents, or siblings alike, and
depressive symptoms were not clearly stated.

The notion of “stigma” within health, social, and educational serv-
ices was prominent in the results. Indeed, it has been well documented
that parents with children with disabilities constantly face stigmatizing
encounters as shown by the studies (Bales et al., 2010a; Cohen et al.,
2017; Goodwin & Mccormack, 2017; Goodwin, McCormack, et al.,
2017; Hercher & Bruenner, 2008; Martin et al., 2012). Although
parents and caregivers recognize the stigma imposed on them, it
remains unclear as to whether they addressed this issue in order to
reduce their frustrations. A study by Manago, Davis, and Goar (2017)
interviewed parents with children with disabilities found that parents
tend to adapt themselves and their families in response to social
oppression caused by stigmatization. Choosing to deflect instead of
challenging in this instance could be steered by the children’s needs
and the practicality of getting with the day without disruptions (Man-
ago et al,, 2017), and further evoke psychosocial sufferings in families
living with 22q11DS. Implied education of the general public and
health-care professionals in order to help diminish stigmatization is
therefore much needed (While & Clark, 2010).

As life expectancy in most infants with 22q11DS has now reached
to adulthood and beyond (Bassett et al., 2009; McDonald-McGinn &
Sullivan, 2011); there are increasing numbers of adult patients with
22q11DS. Yet, patient psychosocial perspectives were limited; limited
findings highlighted patients’ desires to obtain independence, chal-
lenges to achieving individualism, and transitioning into adulthood. Rea-
sons for this may include limitations in patients’ social functioning
disproportionate to their capabilities in other aspects of daily living
(Angkustsiri et al., 2012; Bassett et al., 2011; Butcher et al., 2012; Ho
et al., 2012), difficulty maintaining social relationships (Abery & Fahne-
stock, 1994; May & Simpson, 2003), and having small social circles
(Amando, 1993; Knox & Hickson, 2001). However, these patterns were
not necessarily found for all 22q11DS patients included in this review:
a number of female patients in (Phillips et al., 2017) express strong
desires to marry and become good parents. Although these are encour-
aging findings, there may be some underlying justifications that need to
be considered. Patients living with 22q11DS long for normality and
acceptance in the society. Therefore, their desire to fit in may be moti-
vated by social pressure—especially as 22q11DS patients have been
found to compare themselves to healthy peers (Phillips et al., 2017). In
addition, patients’ awareness in sociocultural barriers to successful par-
enting were not extensively discussed, these includes: low income,
societal judgments, lack of respect, and social support (IASSID Special
Interest Research Group on Parents & Parenting with Intellectual Dis-
abilities, 2008). Findings from Chan et al. (2015) indicated these socio-
cultural barriers, as some patients lacked social support from their
families, and some had abusive spouse. It becomes obvious that more
research and subsequent understanding of this critical transition from
childhood to adulthood from the patients’ perspective is required; such
research will also aid the service facilitation and provision.
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Given the complexed manifestations of 22q11DS, psychological
distress prediagnosis and postdiagnosis was experienced by parents in
the process of searching and receiving a diagnosis, this was also found
in a study by (Bales, Zaleski, & McPherson, 2010b). Diagnostic certainty
is linked to psychological benefit (Graungaard & Skov, 2007; Lenhard,
Breitenbach, Ebert, Schindelhauer-Deutscher, & Henn, 2005; Rosenthal,
Biesecker, & Biesecker, 2001) in parents, who made up the majority of
samples in this review. Meanwhile, from the clinicians’ point of view, a
diagnosis may equate a platform to improve medical management (Cos-
tain et al.,, 2012). Although there was a sense of validation and relief
with a diagnosis, to some degree, better access of services could be
reached, but one cannot guarantee perfect care for the affected child.

Despite the challenges associated with 22q11DS, family members
in the included studies also recognize the distress as an opportunity to
embrace their experiences and grow psychologically. This adaptation is
described in the theory of meaning-based coping, where the experience
of negative psychological states can motivate people to create positive
psychological states (Folkman, 1997). Graungaard and Andersen (2011)
stated that other studies have also shown this type of positive reap-
praisal in parenting a child with severe disability. However, what
remains unclear from the included studies is which sources support this
positive coping and how it integrates with the conflict of emotions
experienced by families and caregivers (Goodwin & Mccormack, 2017).

There is a sparsity of papers investigating differences in psychoso-
cial impact between different genetic syndromes. While it was not the
aim of this review to address whether 22q11DS has a more profound
psychosocial impact than other conditions, one of the included papers
(Reilly et al., 2015) assessed the impact of 22gDS in comparison to
Prader-Willi syndrome, Fragile X syndrome, and Williams syndrome.
Overall, children with 22q11DS were rated as being less challenging
than children with the other conditions, the differences however were
not statistically significant. However, only cautious, comparative con-

clusions can be drawn from this one study.

5.1 | Limitations of the review

There are a number of limitations of the review: first, English language-
only original studies were included, which may have biased the review.
Furthermore, a relevant paper was identified by the peer reviewer that
would have otherwise been missed. This suggests a possible limitation
of the search strategy.

Second, although the included studies include diverse samples, the
patient’s perspectives were the least represented group. In addition,
the majority were adult-only samples with the exception of one 16-
year-old participant. Given the nature of 22q11DS, it is understandable
that recruiting patients is more difficult in comparison to recruiting
parents, for example. However, higher numbers of participating
patients would provide more robust findings.

Third, another imbalance in the sample size was that a higher num-
ber of mothers were involved in the research compared to fathers.
Some studies did not specify the number of mothers and fathers in the
sample “parents”, but of those that did, the number of mothers (n = 40)

were almost five times the number of fathers (n=9). A better
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representation of fathers and their role as a parent living with a child
with 22q11DS, compared to mothers, is needed.

Most of the studies claimed that family members came to accep-
tance of living with 22q11DS patients, but such positivity may not be
representative for all families. First, this could be justified by strained
relationships experienced amongst the participants in the studies: hav-
ing an abusive spouse and threatened marital status. Second, self-
reported data present some limitations, for example, families may have
been reluctantly recalled negative events, and exaggerated positive
events. Third, occurrence of sample bias was likely as families who had
negative experiences may have not volunteered.

Lack of evidence indicative of mental health issues amongst the
families could be due to the restrictive format of surveys, questionnaires,
and the style of interview used in the studies. One study did not specify
the type of interview conducted and described it to be “conversational
style” (Klingberg et al., 2010). Whether mental health was caused or
became exacerbated in families caring for people living with 22q11DS, it

is importance to explore this issue to provide additional support.

6 | CONCLUSIONS

The diverse psychosocial impact experienced by families and patients
living with 22q11DS proved to be significant and more apparent in the
medical and social management. Vigorous and constructive methodol-
ogy in research is needed to seek other influencers that contribute to
the psychosocial impacts, such as sociocultural factors. In addition,
more efforts are required to gain better perspectives from patients and
fathers. This review will be a source for clinical applications and help
facilitate better services for families and patients affected by 22q11DS.

CONFLICT OF INTEREST

None.

ORCID

Alisdair McNeill
Katharina Sophie Vogt

https://orcid.org/0000-0001-5702-3631
https://orcid.org/0000-0003-3911-637X

REFERENCES

Abery, B. H., & Fahnestock, M. (1994). Enhancing the social inclusion of
persons with developmental disabilities (M. F. Hayd). Baltimore, MD:
Brookes.

Amando, A. N. (1993). Friendship and community connections between
people with and without developmental disabilities. Baltimore, MD:
Brookes.

Anderson, M., Elliott, E. J., & Zurynski, Y. A. (2013). Australian families
living with rare disease: Experiences of diagnosis, health services use
and needs for psychosocial support. Orphanet Journal of Rare
Diseases, 8(1), 22. https://doi.org/10.1186/1750-1172-8-22

Angkustsiri, K., Leckliter, I., Tartaglia, N., Beaton, E. A., Enriquez, J., &
Simon, T. J. (2012). An examination of the relationship of anxiety and
intelligence to adaptive functioning in children with chromosome
22g11.2 deletion syndrome. Journal of Developmental and
Behavioral Pediatrics, 33(9), 713-720. https://doi.org/10.1097/DBP.
0b013e318272dd24


https://orcid.org/0000-0001-5702-3631
https://orcid.org/0000-0001-5702-3631
https://orcid.org/0000-0003-3911-637X
https://orcid.org/0000-0003-3911-637X
https://orcid.org/0000-0001-5702-3631
https://orcid.org/0000-0003-3911-637X

VO ET AL

2224 AMERICAN JOURNAL OF g
—]—WI LEY medical genetics

Bales, A. M., Zaleski, C. A,, & McPherson, E. W. (2010a). Patient and
family experiences and opinions on adding 22q11 deletion syndrome
to the newborn screen. Journal of Genetic Counseling, 19(5), 526-534.
https://doi.org/10.1007/s10897-010-9306-0

Bales, A. M., Zaleski, C. A, & McPherson, E. W. (2010b). Newborn
screening programs: Should 22qg11 deletion syndrome be added?
Genetics in Medicine, 12(3), 135-144. https://doi.org/10.1097/GIM.
0b013e3181cdeb9a

Bassett, A. S., Chow, E. W. C., Husted, J., Hodgkinson, K. A., Oechslin, E.,
Harris, L., & Silversides, C. (2009). Premature death in adults with
22q11.2 deletion syndrome. Journal of Medical Genetics, 46(5), 324-
330. https://doi.org/10.1136/jmg.2008.063800

Bassett, A. S., McDonald-McGinn, D. M., Devriendt, K., Digilio, M. C,,
Goldenberg, P., Habel, A, ... Zackai, E. H. (2011). Practical guidelines
for managing patients with 22q11.2 deletion syndrome. Journal of
Pediatrics, 159(2), 332-339.e1. https://doi.org/10.1016/j.jpeds.2011.
02.039

Botto, L. D., May, K., Fernhoff, P. M., Correa, A., Coleman, K., Rasmussen,
S. A, ... Campbell, R. M. (2003). A population-based study of the
22q11.2 deletion: Phenotype, incidence, and contribution to major
birth defects in the population. PEDIATRICS, 112(1), 101-108.

Briegel, W., Schneider, M., & Ko, S. (2008). 22q11.2 deletion syndrome:
Behaviour problems of children and adolescents and parental stress.
Child: Care, Health & Development, 34(6), 795-800. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=cin20&AN=10
5448779&site=ehost-live

Butcher, N. J., Chow, E. W. C,, Costain, G., Karas, D., Ho, A., & Bassett,
A. S. (2012). Functional outcomes of adults with 22g11.2 deletion
syndrome. Genetics in Medicine, 14(10), 836-843. https://doi.org/
10.1038/gim.2012.66

Chan, C., Costain, G., Ogura, L., Silversides, C. K., Chow, E. W. C, &
Bassett, A. S. (2015). Reproductive health issues for adults with a
common genomic disorder: 22q11.2 deletion syndrome. Journal of
Genetic Counseling, 24(5), 810-821. https://doi.org/10.1007/s10897-
014-9811-7

Clair, J. M., Fitzpatrick, K. M., & La Gory, M. E. (1995). The impact of
psychosocial resources on caregiver burden and depression: Sociolog-
ical variations on a gerontological theme. Sociological Perspectives,
38(2), 195-215.

Cohen, W., McCartney, E., & Crampin, L. (2017). 22q11 deletion
syndrome: Parents’ and children’s experiences of educational and
healthcare provision in the United Kingdom. Journal of Child Health
Care, 21(2), 142-152. https://doi.org/10.1177/1367493516686203

Costain, G., Chow, E. W. C, Ray, P. N., & Bassett, A. S. (2012). Caregiver
and adult patient perspectives on the importance of a diagnosis of
22g11.2 deletion syndrome. Journal of Intellectual Disability Research,
56(6), 641-651. https://doi.org/10.1111/j.1365-2788.2011.01510.x

Cutler-Landsman, D. (2013). Educating Children with Velo-Cardio-Facial
Sydrome. (2nd edition). San Diego: Plural Publishing.

Dawson, F., Shanahan, S., Fitzsimons, E., O'Malley, G., Mac Giollabhui,
N., & Bramham, J. (2016). The impact of caring for an adult with
intellectual disability and psychiatric comorbidity on carer stress and
psychological distress. Journal of Intellectual Disability Research, 60(6),
553-563. https://doi.org/10.1111/jir.12269

Dempsey, A. G., Llorens, A., Brewton, C., Mulchandani, S. &
Goin-Kochel, R. P. (2012). Emotional and behavioral adjustment in
typically developing siblings of children with autism spectrum disor-
ders. Journal of Autism and Developmental Disorders, 42(7),
1393-1402. https://doi.org/10.1007/s10803-011-1368-9

Devriendt, K., Mortier, G., Van Thienen, M. N., Keymeulen, K., & Fryns,
J. P. (1999). The incidence of digeorge/velo-cardio-facial syndrome.

Genetic Counseling, 10(1), 102-103. https://doi.org/10.1136/jmg.35.
9.789-a

Figley, C. R. (1998). Burnout in families: the systemic costs of caring. Inno-
vations in psychology. Retrieved from http://books.google.com/books?
id=Syw9NrPc5R8C

Folkman, S. (1997). Positive psychological states and coping with severe
stress. Social Science & Medicine, 45(8), 1207-1221.

Goldberg, R., Motzkin, B., Marion, R., Scambler, P. J., & Shprintzen, R. J.
(1993). Velo-cardio-facial syndrome: A review of 120 patients. Ameri-
can Journal of Medical Genetics, 45(3), 313-319. https://doi.org/
10.1002/ajmg.1320450307

Goodwin, J., Alam, S., & Campbell, L. E. (2017). “At the end of the day, it
is more important that he stays happy”: An interpretative phenome-
nological analysis of people who have a sibling with 22q11.2 deletion
syndrome. Journal of Intellectual Disability Research, 61(9), 888-898.
https://doi.org/10.1111/jir.12397

Goodwin, J., & McCormack, L. (2017). Positive and negative experiences
of parenting a pre-school child with 22q11.2 deletion syndrome.
Advances in Neurodevelopmental Disorders, 1, 63-72. https://doi.org/
10.1007/s41252-017-0010-z

Goodwin, J., McCormack, L., & Campbell, L. (2017). “You don’t know
until you get there”: The positive and negative “lived” experience of
parenting an adult child with 22g11.2 deletion syndrome. Health
Psychology, 36(1), 45-54. https://doi.org/10.1037/hea0000415

Graungaard, A. H., & Andersen, J. S. (2011). When resources get sparse:
A longitudinal, qualitative study of emotions, coping and resource-
creation when parenting a young child with severe disabilities. Health,
15, 115-136. https://doi.org/10.1177/1363459309360794

Graungaard, A. H., & Skov, L. (2007). Why do we need a diagnosis? A
qualitative study of parents’ experiences, coping and needs, when
the newborn child is severely disabled. Child: Care, Health and Devel-
opment, 33(3), 296-307. https://doi.org/10.1111/j.1365-2214.2006.
00666.x

Green, L. (2013). The well-being of siblings of individuals with autism.
ISRN Neurology, 2013, 1-7. https://doi.org/10.1155/2013/417194

Hallberg, U., Oskarsdéttir, S., & Klingberg, G. (2010). 22q11 deletion syn-
drome—The meaning of a diagnosis. A qualitative study on parental
perspectives. Child: Care, Health and Development, 36(5), 719-725.
https://doi.org/10.1111/j.1365-2214.2010.01108.x

Hartling, L., Milne, A., Tjosvold, L., Wrightson, D., Gallivan, J., & Newton,
A. S. (2014). A systematic review of interventions to support siblings
of children with chronic illness or disability. Journal of Paediatrics and
Child Health, 50(10), E26-E38. https://doi.org/10.1111/j.1440-1754.
2010.01771.x\

Hastings, P. (2002). Parental stress and behavioural problems of children
with developmental disability. Journal of Intellectual & Developmental Dis-
ability, 27(3), 149-160. https://doi.org/10.1080/1366825021000008657

Hercher, L., & Bruenner, G. (2008). Living with a child at risk for psy-
chotic illness: The experience of parents coping with 22q11 deletion
syndrome: An exploratory study. American Journal of Medical Genetics,
Part A, 146(18), 2355-2360. https://doi.org/10.1002/ajmg.a.32466

Ho, J. S., Radoeva, P. D., Jalbrzikowski, M., Chow, C., Hopkins, J., Tran,
W. C.,, ... Bearden, C. E. (2012). Deficits in mental state attributions
in individuals with 22g11.2 deletion syndrome (velo-cardio-facial syn-
drome). Autism Research, 5(6), 407-418. https://doi.org/10.1002/aur.
1252

Humphrey, L. M., Hill, D. L., Carroll, K. W., Rourke, M., Kang, T. I, &
Feudtner, C. (2015). Psychological well-being and family environment

of siblings of children with life threatening iliness. Journal of Palliative
Medicine, 18(11), 981-984. https://doi.org/10.1089/jpm.2015.0150



VO ET AL

IASSID Special Interest Research Group on Parents and Parenting with
Intellectual Disabilities. (2008). Parents labelled with intellectual dis-
ability: Position of the IASSID SIRG on parents and parenting with
intellectual disabilities. Journal of Applied Research in Intellectual Dis-
abilities, 21(4), 296-307. https://doi.org/10.1111/j.1468-3148.2008.
00435.x

Jackson, S. E., & Maslach, C. (1982). After-effects of job-related stress:
Families as victims. Journal of Organizational Behavior, 3(1), 63-77.
http://doi.org/10.1002/job.4030030106

Jacob, K. S. (2013). Psychosocial adversity and mental illness: Differenti-
ating distress, contextualizing diagnosis. Indian Journal of Psychiatry,
55(2), 106-110. https://doi.org/10.4103/0019-5545.111444

Kapadia, R. K., & Bassett, A. S. (2008). Recognizing a common genetic
syndrome: 22q11.2 deletion syndrome. Canadian Medical Association
Journal, 178(8), 391-393.

Karas, D. J., Costain, G., Chow, E. W. C., & Bassett, A. S. (2014). Per-
ceived burden and neuropsychiatric morbidities in adults with
22g11.2 deletion syndrome. Journal of Intellectual Disability Research,
58(2), 198-210. https://doi.org/10.1111/j.1365-2788.2012.01639.x

Kearney, P. M., & Griffin, T. (2001). Between joy and sorrow: being a
parent of a child with developmental disability. Issues and Innovations
in Nursing Practice, 34, 582-592.

Klingberg, G., Hallberg, U., & Oskarsdéttir, S. (2010). Oral health and
2211 deletion syndrome: Thoughts and experiences from the
parents’ perspectives. International Journal of Paediatric Dentistry, 20
(4), 283-292. https://doi.org/10.1111/j.1365-263X.2010.01052.x

Knox, M., & Hickson, F. (2001). The meanings of close friendship: The
views of four people with intellectual disabilities. Journal of Applied
Research in Intellectual Disabilities, 14(3), 276-291. https://doi.org/
10.1046/j.1468-3148.2001.00066.x

Lamore, L., Montalescot, L. & Untas, A. (2017). Treatment decision-
making in chronic illness: What are the family members’ roles, needs
and attitudes? A systematic review. Patient Education and Counseling,
100, 2172-2181. https://doi.org/10.1016/j.pec.2017.08.003

Lenhard, W., Breitenbach, E., Ebert, H., Schindelhauer-Deutscher, H. J., &
Henn, W. (2005). Psychological benefit of diagnostic certainty for
mothers of children with disabilities: Lessons from down syndrome.
American Journal of Medical Genetics, 133A(2), 170-175. https://
doi.org/10.1002/ajmg.a.30571

Lindstrém, C., Aman, J., & Norberg, A. (2009). Increased prevalence of
burnout symptoms in parents of chronically ill children. Acta Paediatr-
ica, International Journal of Paediatrics, 99(3), 427-432. https://doi.
org/10.1111/j.1651-2227.2009.01586.x

Manago, B., Davis, J. L., & Goar, C. (2017). Discourse in action: Parents’
use of medical and social models to resist disability stigma. Social Sci-
ence and Medicine, 184, 169-177. https://doi.org/10.1016/j.socs-
cimed.2017.05.015

Martin, N., Mikhaelian, M., Cytrynbaum, C., Shuman, C., Chitayat, D.,
Weksberg, R., & Bassett, A. (2012). 22q11.2 deletion syndrome: Atti-
tudes towards disclosing the risk of psychiatric illness. Journal of
Genetic Counseling, 21(6), 825-834. https://doi.org/10.1007/s10897-
012-9517-7

May, D., & Simpson, M. K. (2003). The parent trap: Marriage, parenthood
and adulthood for people with intellectual disabilities. Critical Social
Policy, 23(1), 25-43.

McDonald-McGinn, D., & Sullivan, K. E. (2011). Chromosome 22q11.2
deletion syndrome: DiGeorge syndrome/velocardiofacial syndrome.
Immunology and Allergy Clinics of North America, 28(2), 353-366.
https://doi.org/10.1016/j.iac.2008.01.003

Miodrag, N., & Hodapp, R. M. (2010). Chronic stress and health among
parents of children with intellectual and developmental disabilities.

AMERICAN JOURNAL OF g 2225
WILEY medical genetics J—

Current Opinion in Psychiatry, 23(5), 407-411. https://doi.org/10.
1097/YCO.0b013e32833a8796

Mishel, M. H., Padilla, G., Grant, M., & Sorenson, D. S. (1990). Uncer-
tainty in illness theory: A replication of the mediating effects of mas-
tery and coping. Nursing Research, 40(4), 236-240. https://doi.org/
10.1111/j.1547-5069.1988.tb00082.x

Okashah, R., Schoch, K., Hooper, S., Shashi, V., & Callanan, N. (2015).
Parental communication and experiences and knowledge of adoles-
cent siblings of children with 22q11.2 deletion syndrome. Journal of
Genetic Counseling, 24(5), 752-759. https://doi.org/10.1007/s10897-
014-9806-4

Oskarsdottir, S. (2004). Incidence and prevalence of the 22q11 deletion
syndrome: A population-based study in Western Sweden. Archives of
Disease in Childhood, 89(2), 148-151. https://doi.org/10.1136/adc.
2003.026880

Phillips, L., Goodwin, J., Johnson, M. P., & Campbell, L. E. (2017). Could I,
should 1?7 Parenting aspirations and personal considerations of five
young women with 22q11.2 deletion syndrome. Journal of Intellectual
& Developmental Disability, 42(4), 364-374. https://doi.org/10.3109/
13668250.2016.1236908

Reilly, C., Murtagh, L., & Senior, J. (2015). The impact on the family of
four neurogenetic syndromes: A comparative study of parental views.
Journal of Genetic Counseling, 24, 851-856.

Rolland, J. S., & Walsh, F. (2006). Facilitating family resilience with child-
hood illness and disability. Current Opinion in Pediatrics, 18(5), 527-538.
https://doi.org/10.1097/01.mop.0000245354.83454.68

Rosenthal, E. T., Biesecker, L. G., & Biesecker, B. B. (2001). Parental atti-
tudes toward a diagnosis in children with unidentified multiple
congenital anomaly syndromes. American Journal of Medical Genetics,
103(2), 106-114. https://doi.org/10.1002/ajmg.1527

Shprintzen, R. J. (2008). Velo-cardio-facial syndrome: 30 years of study.
Developmental Disabilies Research Reviews, 14(1), 3-10. https://
doi.org/10.1002/ddrr.2.Velo-Cardio-Facial

Singer, G. H. S. (2006). Meta-analysis of comparative studies of depres-
sion in mothers of children with and without developmental disabil-
ities. American Association on Mental Retardation, 111(3), 155-169.
https://doi.org/10.1352/0895-8017(2006)111[155:MOCSOD]2.0.
CO;2

Swillen, A., Vogels, A., Devriendt, K., & Fryns, J. P. (2000). Chromosome
22g11 deletion syndrome: Update and review of the clinical features,
cognitive-behavioral spectrum, and psychiatric complications. Ameri-
can Journal of Medical Genetics—Seminars in Medical Genetics, 97(2),
128-135.  https://doi.org/10.1002/1096-8628(200022)97:2<128::
AID-AJMG4>3.0.CO;2-Z

Tang, S., Vi, J,, Calkins, M., Whinna, D., Kohler, C, Souders, M.,
McDonald-McGinn, D., ... Gur, R. (2014). Psychiatric disorders in
22q11.2 deletion syndrome are prevalent but undertreated. Psycho-
logical ~Medicine, 44(6), 1267-1277. https://doi.org/10.1017/
50033291713001669

While, A. E., & Clark, L. L. (2010). Overcoming ignorance and stigma
relating to intellectual disability in healthcare: A potential solution.
Journal of Nursing Management, 18(2), 166-172. https://doi.org/
10.1111/j.1365-2834.2009.01039.x

How to cite this article: Vo OK, McNeill A, Vogt KS. The psy-
chosocial impact of 22q11 deletion syndrome on patients and
families: A systematic review. Am J Med Genet Part A.
2018;176A:2215-2225. https://doi.org/10.1002/ajmg.a.38673



https://doi.org/10.1002/ajmg.a.38673



