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DEDICATION

To my parents, who taught me the pleasures found in hard work, the
appreciation for learning, acceptance of people’s differences and to develop a passion
for life. Their substantial support along with their immense love for life have always

inspired me.



ABSTRACT

Background: Numerous studies have investigated psychosocial adjustment levels
among adolescents with cleft lip and/or palate, however, our understanding of other
craniofacial conditions remains to be scarce. The primary purpose of the current
study is to bridge some of the gaps in the literature through comparing psychosocial
adjustments among three groups of adolescents: craniofacial conditions other than
cleft lip and/or palate (CFA), adolescent with cleft lip and/or palate (CLP), and a
control group (CON). Secondary objectives are identifying social factors that may
influence adjustments levels, and comparing informant agreements among parent,

teacher and self-reports.

Design: Cross-sectional, multi-informant, controlled survey study.

Participants: 11-17 year olds. 49 with CFA other than CLP, 42 with isolated CL/P, and
55 controls. Total = 146.

Outcome measures: The Strengths and Difficulties Questionnaire (self-report, parent
report, and teacher report).

Results: Parent reports showed significant differences among the 3 groups, with CFA
exhibiting significantly higher total difficulty scores than CLP (p=0.027) or CON
(p=<0.001), and CLP significantly higher than controls (p=0.016). Subscales showed
that CFA had higher peer problems compared to CLP (p=0.001), and CLP was higher

than CON (p=0.05). CFA group displayed a significantly higher frequency of abnormal



psychosocial adjustment (34.7%), compared to 17% among CLP group, and only 3.8%

for controls.

Informant agreements were moderate, yet significant, for parent reports vs
self-reports, and parent reports vs teacher reports. However, correlations between
self-reports vs teacher reports were not significant. The most predictive factor for
was the frequency of being bullied, followed by having a good friend. However, the
number of parents in the household or the number of siblings were not significant.

The four studied social factors combined explained 44.2% of the variance.

Conclusions: A general trend was observed where CFA group displayed the highest
psychosocial difficulties, followed by CLP, and the lowest were the CON group.
Within the subscales, peer problems constituted the biggest challenge that faces
both CFA and CLP groups. Social factors, especially being bullied or having a good

friend, could significantly mediate and influence the psychosocial adjustment levels.

KEY WORDS: cleft lip and palate, craniofacial conditions, psychosocial adjustment,

informant agreement, SDQ.
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1-HISTORICAL PERSPECTIVES

Centuries ago, humans did not possess our current medical knowledge of embryology
and development, and thus, they interpreted congenital deformities based upon myth,
religion and superstition.' Infants with congenital deformities were presumed to
harbor evil spirits, or were regarded as a punishment from the gods, to the extent that
some cultures believed they were a result of women copulating with the devil.? Such
beliefs have led many ancient cultures to the tragic acts of abandonment, exposure, or
killing of newborns affected with such anomalies.’ Shockingly, even some of the
greatest philosophers of all time advocated these practices. In his Politics, Aristotle
wrote “let there be a law that no deformed child shall live.”* Likewise, Plato, in the

Republic, advocated that these practices benefit the society by eliminating evil spirits.

Our attitudes towards the etiology of these congenital conditions started to
shift with the introduction of modern science during the Renaissance. In 1651,
William Harvey presented his theory of teratogenesis, where he reasoned that the
presentation of clefts is just an extension of a “normal” state observed in embryos.
The works of Gregor Mandell in the 19" century have revolutionized our
understanding of genetics, and allowed us to appreciate the genetic nature of
congenital deformities, instead of attributing them to myth and legends.” With that
understanding, some cultures started abandoning their superstitious beliefs and

adopting more scientific approaches.



Currently, the majority of the Western world has banned such harsh practices.
However, some cultures and African tribes still hold their beliefs about the
supernatural etiology of congenital deformities.® For generations, they have ignored
modern medicine, and resorted to traditional healers and cleansing rituals to treat their
children and rid them of what they presumed to be evil spirits.” Whereas in China, it is
still common to hear stories about such acts of abandonment of children with
congenital deformities.® Such interactions can be explained by the innate basic human
responses, surprise, or uncertainty regarding how to behave, rather than cruelty or
barbarism. Ryan et al. concluded that such aversion and prejudice towards facial
disfigurement could be explained by the fact that humans evolved to avoid
individuals with signs of disease, even when they know that their condition is

non-contagious”

While the superstitious beliefs and rituals have diminished to a large extent,

especially in Western cultures, our basic human instincts remain to tarnish our

societal attitudes and acceptance of the affected individuals.'*"



2- CRANIOFACIAL ANOMALIES (CFA)

With the advent of modern medicine, our understanding of the biological
nature of congenital deformities has broadened, and we have come to an
understanding of the complex embryological basis behind their development. Today,
the term “craniofacial anomalies” (CFA) refers to a diverse group of congenital
deformities that affect the head and the facial structures.'? These conditions exhibit a
wide range of severities and prevalence rates, with cleft lip and/or palate (CLP) being
the most common at about 1 in 700 birth in the United States."® Other craniofacial
anomalies include, but are not limited to, various forms of craniosynostosis,
hemifacial microsomia, cleidocranial dysplasia, fetal alcohol syndrome, Pierre Robin
sequence, Treacher Collins syndrome and many other syndromes. They are described

as “anomalies”, because they deviate from what is considered to be normal.

Being born with a craniofacial condition can have various compounding
impacts on the affected persons and their families. In addition to the evident facial
disfigurement, the effects of such rare conditions may constitute—but are not
restricted to—cognitive impairment, speech problems, hearing loss, abnormal
development, and psychosocial disturbances. Hence, the affected individuals
frequently require multiple surgeries and medical interventions throughout the years,

creating an enormous burden of care.

The medical advancements have tremendously progressed to explain the

scientific causes of these deformities, and the reconstruction procedures have become



ever more sophisticated, in efforts to not just restore the functional aspects of the
affected individuals, but to also normalize their appearance. All in hopes of

improving their quality of life and psychosocial experiences.

However, the societal attitudes towards people with craniofacial anomalies
have remained largely static, burdening them with the stigma that accompanies their
deformities throughout their lives, struggling to integrate themselves in a society that

values appearances more than ever before.



3- STIGMA

Erving Goffman, one of the most influential modern sociologists, defined
stigma as “The phenomenon whereby an individual with an attribute which is deeply
discredited by his/her society is rejected as a result of the attribute. Stigma is a
process by which the reaction of others spoils normal identity.”** Goffman
categorized stigmas into 3 main categories: Stigmas associated with physical
deformities, stigmas associated with personality traits, and stigmas associated with

ethnicity or religion."

The association between appearance and social stereotyping is established in
social science research.” Teachers were found to perceive more attractive children
as more intelligent and socially successful, than less attractive children.*®’
Macgregor considered facial disfigurement to be a “social disability” because of its
impact on not just the individual, but also their social interactions.'® Thus, stigmas
associated with physical deformities are of major concern to individuals with

craniofacial conditions, who are already dealing with an enormous burden of care

due to their conditions.

Tragically, despite the advancements in our knowledge of these conditions,
the social stigmas remain to affect our perceptions of this vulnerable population,
reflecting adversely on the psychosocial well-being and quality of life of the affected

individuals.’*?*?! This is complicated further by the negative self-perception of the



affected person, leading to feelings of dissatisfaction, worthlessness and social

isolation.?%2%22

Kesande et al. found that, in Uganda, 40% of mothers of children with clefts
believed that children with clefts are regarded as outcasts in their community.”
When Adeyemo et al. surveyed these perceptions in Nigeria, they found that 73%
percent of the mothers were ashamed of having a child with a cleft, and 25% wished
the baby was never born, whilst 20% of the surveyed friends and relatives refused to
hold the affected baby.? Such beliefs and responses may not be as extreme in more
developed countries, however, the stigmas still exist even if represented in subtler
forms, and extend throughout life. In 2012, Pausch found that 57% of the
participants in his study use animal terms to label clefts, which was deemed hurtful
by cleft patients.”® Moreover, Krueckeberg et al. found that preschoolers with

craniofacial anomalies were rated as significantly less attractive and less friendly than
their non-affected peers.?® Teachers observed that children with cleft lip and palate
display greater social inhibitions and lower achievement scores, when compared to
non-affected children.?” Richman noted that although children with cleft lip and
palate have normal IQ scores, there is a tendency for them to be underachievers,
which is hypothesized to be a result of the behavioral inhibitions, and the lower
expectations by parents and teachers, as a self-fulfilling prophecy.*® Kapp-Simon
concluded that children with clefts have a lower self-concept than their non-affected

peers, as they perceived themselves to have lower social skills and to be more often



sad and angry than their peers.” As early as 1939, Baker noted that individuals with
facial disfigurements are more likely to attribute their negative social interactions to
their stigmas, which may reflect onto their psychosocial functioning.*® Examining the
social interactions of adolescents with CFA revealed that they were more
marginalized and less likely to be involved in conversations, when compared to their
non-affected peers.? Research has shown that individuals with facial differences
encounter daily social challenges, including stares, comments, and questions about
their facial differences.’ Such stigmas can also be depicted in the harsh forms of
teasing or bullying, especially during childhood or adolescence. Studies have shown
that 60%-75% of children with CFA are regularly teased, which is significantly higher
than the ranges for the general population in the United States, which ranges between
9% and 50%.%***3>363738 Modecki et al. conducted a meta-analysis of 80 studies
analyzing the prevalence of bullying among teenagers, and reported a mean
prevalence rate of 35%, which is significantly lower than the prevalence among

adolescents with CFA.*

Unfortunately, the adverse effects of victimization can extend throughout life,
and were found to elevate the risk of psychopathology, depression and suicide among
the general population.*’ The same conclusions have been established for the CFA
population, as Feragen et al. have concluded that experiences of teasing among
adolescents with CFA can lead to a lower self-esteem, decreased satisfaction with

appearance and elevated risk of depression.*#° A gender factor has been observed as



well, where twice as many females reported teasing than males, and the impact of

teasing over time was greater for adolescent females than for males.®

The implications may extend into adulthood, as adults with CFA are less
likely to be married or employed, more likely to receive disability pension, reported
less social support, and lower engagement in social activities.*"** McWilliams
reported that cleft patients are more likely to drop out of high-school, and less likely
to be married, when compared to their non-affected siblings.* Affected individuals
have also reported that they found it difficult to initiate romantic relationships, which
can reflect on their quality of life.* These stigmas may extend to the level of
discrimination, where they can have everyday implications. Sarwer et al. concluded
that 38% of adults with craniofacial anomalies reported being discriminated against in
employment or social settings.* In an attempt to understand these discriminations
during job interviews, Madera et al. found that interviewers who evaluated applicants
with facial deformities focused more on the deformity, remembered less facts about
the applicant, and rated the facially stigmatized applicants lower than the non-affected
ones, demonstrating that such discriminations may affect employment chances of the

affected individuals.*¢

Rumsey et al. revealed that even children exhibit stereotyping behaviors
against individuals with facial deformities.”” When asked to rate pictures of adults
with facial deformities before and after surgery, 75% of 11-year olds perceived the
pictures of adults before surgery to be less friendly, less helpful, and more fearful,

compared to their after surgery pictures.*’ Therefore, it is of no surprise that adults



with facial differences are concerned about the challenges of living in a modern
society that struggles to accept people with differences, while prioritizing appearance

more than ever before.*®

Such stigmas and negative social experiences can be associated with
subjective negative self-perceptions and lower levels of psychosocial adjustment.
Berger and Dalton found that social experiences can predict the extent of
psychosocial adjustment among adolescents.* In a similar vein, Feragen et al.
established an association between social experiences and subjective self-evaluation,
suggesting that positive social experiences are associated with better emotional

adjustment.”

The aforementioned social challenges that face this vulnerable population
have led many investigators to suspect that individuals with craniofacial conditions
may be at a higher risk of psychosocial impairment, and hence gained a vast interest

among researchers.



4- PSYCH IAL IMPLICATIONS AND QUALITY OF LIFE

Understanding the impact of craniofacial conditions on the quality of life and
psychosocial well-being of the affected individuals is crucial for craniofacial teams,
in order to provide a holistic approach to treatment. In the 1980s, researchers found
that hospital settings lacked counseling services for CLP patients, who seemed to be
struggling with social maladjustments.’'** Likewise, Broder concluded that 56% of
individuals with CFA had problems warranting psychological referral.”® As our
knowledge of the potential psychosocial impacts of these conditions evolved, it has
become the standard of care for craniofacial teams to employ psychological and
social services to support the affected individuals and their families.**** Even though
such services are highly valuable to the affected individuals and their families, the

increased risks of psychosocial maladjustment remains to affect this population.

A major psychological risk factor for adolescents with craniofacial conditions
is a poor body image, which refers to a person’s own perceptions of their body.*
Individuals with facial differences can often feel dissatisfied with their appearance,
and even after multiple surgical interventions, many parents and patients uphold

concerns about their appearance and speech.’”*® Marcusson et al. found that almost

10



50% of adults with repaired clefts were dissatisfied with their appearance and wished
to have more operations.*® With gender adjustments, Feragen et al. showed that
adolescent girls with a visible cleft were at a higher risk for being discontent with
their appearance than boys.*’ Moreover, they concluded that among individuals with

CFA, peer harassment was related to dissatisfaction with appearance.

Since body image and satisfaction with appearance is an integral part of
self-esteem, a negative body image can reflect adversely on the person’s self-worth
and quality of life.®®®! Marcusson et al. concluded that dissatisfaction with facial
appearance was the most significant predictor of depression.” Interestingly, recent
studies concluded that the subjective evaluations of the severity of the condition
demonstrate higher correlations to the adverse psychosocial outcomes, while
objective measures of the severity showed low correlations.®>%** Multiple studies
have shown that subjects with CFA or CLP tend to have a lower self-concept when
compared to non-affected individuals.?"**%% A recent study evaluated the body
self-esteem of Australian CLP patients across three age groups and concluded that
adolescents and adults have a significantly lower self-esteem scores when compared
to normative data.®’ In one study, 73% of CLP patients reported that their confidence
had been adversely affected by their condition.* Maris et al. found that children with
hemifacial microsomia were concerned about their appearance, and demonstrated

lower self-esteem compared to their non-affected twins.*®

Several studies explored behavioral problems among children with CFA, and

although the findings have been inconsistent, it may be appropriate to presume that

11



children with CFA are at a higher risk of developing behavior problems. Teachers
reported poorer behavior ratings for children with CFA, compared to non-affected
peers.” Likewise, parents’ reports showed that behavioral problems among young
people with non-syndromic craniosynostosis were significantly higher than the
general population.”” An analysis of children with trigonocephaly showed that 20% of
the children needed an assistant in the classroom due to behavioral challenges due to
an elevated frequency of developmental, educational, and behavioral problems.”!
Statistically higher rates of behavioral problems were also reported by parents of
children with syndromic forms of craniosynostoses.”>”® When adjusting for gender
among individuals with Apert syndrome and Muenke syndrome, boys displayed

significantly higher frequencies of behavioral problems than girls.”™

A longitudinal follow-up study found that 31% of children with various CFA
exhibited behavior problem scores in the clinical range by either teacher or parent
reports.” Speltz et al. found similar results in a sample of five-to-seven years old
children with CFA.” Interestingly, they found that girls with CFA displayed more
externalizing or types of behavior problems, than either boys with CFA or children
without CFA.” In contrast, Cloonan et al. found no significant differences between
the frequency of behavioral problems among children with non-syndromic
craniosynostosis compared to controls.”” Similarly, parents of children with
hemifacial microsomia reported similar levels of behavioral difficulties to those

reported by matched controls.”
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In regards to quality of life (QOL), many investigators have reported that
individuals with facial differences are at a higher risk of having lower QOL scores
compared to non-affected ones.”**3! Wehby et al. surveyed craniofacial health
professionals to rate the health related QOL of patients with CLP, and found a modest
decrease in their QOL.**In a similar vein, Damiano et al. concluded that the QOL
declined significantly with the occurrence of severe speech problems, and that older
children with CLP had lower scores compared to younger children.®> Another study
concluded that children with facial differences had lower QOL in comparison to
children with no chronic conditions.®' However, their quality of life was similar to
that of children with other chronic disorders.®! Teachers reported that in comparison to
controls, children with Hemifacial Microsomia have higher frequencies of
internalizing problems, lower social skills and less peer recognition.” Similar results
were found among adults with CLP, when compared to controls.”® Marcusson et al.
found that adults with CLP rated their quality of life significantly lower than controls
in the areas of life-meaning, family life, and private economy.*> However, they had
significantly higher scores regarding ability to make the most of leisure time and to be

active.®

In contrast, Wogelius et al. found no significant differences in QOL between
Danish children with CLP and controls, while Oosterkamp et al. found no significant
differences between adults with bilateral CLP and unaffected adults from the
Netherlands.*** Aravena et al. reported similar findings for children and teens with

CLP.* Likewise, other investigators concluded that parent reports and self-reports

13



have shown normal QOL in children with a wide range of CFA.*"* Other studies that
focused on adults with specific craniofacial conditions, such as Cherubism, Apert,
and Crouzon syndromes found satisfactory QOL in comparison to normative

scores. 32091

Identifying the impact of CFA on psychological adjustment is a crucial factor
in understanding the complexity of such disorders. Psychological or emotional
adjustment, is defined as the ability to maintain emotional equilibrium in the face of
internal and external stressors.” Evidently, individuals with CFA and their families
face numerous stressors throughout life. Hence, it is understandable that many
researchers have investigated the psychological adjustments among this population.
In a classic systematic review, Endriga and Kapp-Simon deduced that although
research suggests that many children with craniofacial conditions do not experience
psychological problems, it is evident that significantly more children with CFA would
be expected to demonstrate psychological, behavioral, and emotional difficulties that
are of clinical concern.” Singh and Moss reported a significant psychological impact
of various CFA among Nepalese patients, although they found no gender effects.”* In
the same vein, a recent meta-analysis analyzed the psychosocial impact of CLP and
found that that men with CLP are at a higher risk of developing psychosocial
problems compared to women, and the impact was higher for adults compared to
adolescents.”” Moreover, they concluded that irrespective of age, gender, or culture,
individuals with CLP have lower psychosocial functioning than non-affected

individuals.” This was supported by another recent systematic review by Nicholls et

14



al, where they reported that 89% of the 28 papers that were included in the review
indicated that having an orofacial cleft leads to an elevated risk of developing

psychosocial difficulties for children.”

A longitudinal study with a robust sample of 6,462 Danish individuals with
clefts showed that patients with cleft palate had an elevated risk of being hospitalized
due to mental disorders.”” Moreover, they concluded that patients with CLP had an
increased risk of substance abuse, but the risk for schizophrenia or bipolar disorder
was not statistically significantly different from comparison groups.’’ Maris et al.
compared children with Hemifacial Microsomia to their non-affected twins, and
reported that the affected twins displayed a heightened risk for developing
psychological difficulties.®® Parents and teachers of children with CLP reported
various significantly more psychosocial problems among their children.”®* Demir et
al. analyzed the prevalence of specific psychological disorders among CLP patients
and found an increased risk of developing psychopathologies, especially social
anxiety disorder and major depressive disorder, among children with clefts.'® In their
sample, 45% of children with CLP were diagnosed with anxiety disorders, while 30%
showed symptoms of depression.'” Similarly, Ramstad et al. reported that anxiety,
depression, and palpitations were twice as prevalent among CLP compared with
controls.'”" Likewise, Nicholls et al. found similar results amongst an Australian
cohort of adults with CLP, where they stated that 78% of participants reported
experiencing at least one psychosocial health issue and more than half experienced

anxiety and/or depression.'” However, they displayed equivalent education levels,

15



annual incomes, employment rates, and home ownership levels to the general
population.'”In comparison to the vast number of studies focusing on psychological
adjustments of individuals CLP, those that focus on CFA other than CLP are
relatively scarce.'” Tovetjérn et al. stated that 73.9% of adults with Apert syndrome
reported periods of depressive mood, compared to 23.3% in the comparison group.'®
Another study found lower scores of emotional well-being among children with
syndromic craniosynostosis, as rated by parents.” Likewise, 33.3% of young adults

with Crouzon syndrome reported periods of depression compared to 19.1% in a

matched control group.*!

Several investigators found associations between psychological adjustment
and social experiences. Parents considered children who had been teased to have
increased prevalence of psychosocial problems.”® Roberts found positive correlations
between higher rates of discrimination and elevated levels of depression and anxiety
in adults with CFA.'” A similar association was found between emotional problems
and to limitations in social activities.” In the same manner, Roberts and Mathias
revealed that social support, self-esteem, and fear of negative evaluation could predict
the incidence of anxiety among individuals with CFA, while depression was predicted
by lower self-esteem and reduced social support.'® Feragen et al. investigated the
effects of developing romantic relationships on adolescents with CLP, and showed
that significantly fewer adolescents with CLP reported being in a romantic
relationship compared to controls, and significantly more adolescents with CLP

reported having never been in a relationship.'” However, in that study, depressive

16



symptoms and self-esteem among teenagers with CLP were not found to be

associated with difficulties achieving romantic relationships.'”’

Two particularly alarming studies investigated the mortality and suicide rates
of adults with CLP."* ' Christensen et al. followed a cohort of Danish adults with
CLP for a total of 170,421 person years, and showed that CLP is associated with an
increase in mortality rate, not just in infancy, but even up to age 55.'% In the same
vein, Herskind et al. reported that the suicide rate among Danish adults with clefts

was double that of the non-affected population.'”

In contrast, other studies have found levels of adjustment to be in line with
comparison groups. Kapp-Simon et al. evaluated the psychosocial adjustments of
adolescents with CFA, and found that their self-perception scores and social skills are
within the normal range.''’ Another study conveyed that the psychosocial adjustments
of children with CLP and their mothers were not significantly different from that of
the normal population.'! Roberts and Mathias reported that mean scores of
depression and anxiety among adults with CFA were within the normal range.*'
Similar results were reported by parents of children with complex craniosynostoses,
where they found no significant differences between affected individuals and
comparison groups in relation to emotional functioning.” Interestingly, Feragen et al.
showed that adolescents with CLP reported higher scores of emotional wellbeing and
global self-worth, compared to the control group.'”” Another study of adolescents with
facial differences showed that the affected individuals reported less depressive

symptoms than the comparison group, which may be attributed to increased

17



emotional resilience.”® Through semi-structured interviews, Patel and Ross showed
that many adults with CLP reported that despite of the social challenges, they were
satisfied with their educational attainments, communicative abilities, family life and

marital life.'"?

The impact of the psychosocial implications of CFA may extend to the
families of affected individuals as well.”” The initial parental reactions to the birth of a
child with CFA are often feelings of shock, grief, anger, or anxiety.'*''* This is often
followed by gradual adaptation to the child’s condition and an improvement in the
emotional response.'"” In addition, some parents describe feelings of guilt or blame
themselves for their child’s condition.'” Some studies revealed that parents may feel
socially stigmatized as well. Mothers have reported increased sensitivity to the
reactions of the friends and perceiving feelings of repulsion in public.'*"” One study
has shown that parents of children with craniosynostosis reported a lower quality of
life, mostly impacting the psychosocial aspects of their lives.”” Kramer et al. studied
the impact on 130 families having children with clefts, and reported a generalized
modest impact on the families’quality of life.""® The strongest effects were on coping
strategies and personal aspects, while the financial impacts and the effect on siblings
were the lowest.'"® Likewise, parents of children with CFA experienced significantly
higher levels of parenting stress compared to controls.'” Thamilselvan et al. found
that behavioral problems among children with CLP can impact the quality of life of
the parents, and positively correlated to parental depression, stress, and various

aspects of QOL.'* Reciprocally, increased parental distress may lead to poorer

18



psychosocial adjustment levels among children with CFA."" Bannink et al. examined
the effects on QOL of children with syndromic craniosynostosis and their families,
and noted an adverse effect on family activities.” Moreover, they concluded that
syndromic craniosynostosis has a significant adverse impact on the health-related
QOL of these children and their parents.”” Crerand et al. found that 32% of the
families of children with CFA reported at least one risk factor and 7.8% displayed
multiple risks.'*! Another study showed that even siblings of children with CFA may
have an elevated risk of developing psychosocial disturbances.'?* Conversely, Baker
et al. reported that parents of children with CLP may exhibit high levels of positive

adjustment and social support.'*

Overall, it is safe to conclude that several studies suggest the presence of
adverse effects on the psychosocial well-being, various aspects of the QOL, and
long-term health of the affected individuals and their families. However, these
findings have been inconsistent, a number of studies reported psychosocial
functioning of the affected individuals to be in-line with, or even better than,
comparison groups. The variations in the findings may be attributed to some specific
challenges that face this particular field of research, which will be discussed in a latter

chapter.
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5- STRENGTHS AND COPING MECHANISMS

On a superficial level, it may seem appropriate to conclude that individuals
with CFA face an elevated risk of developing psychosocial problems, but it is evident
that many of the affected individuals exhibit levels of psychosocial functioning in-line
with, or even better, than comparison groups. This has driven more recent studies to
shift their focus towards positive outcomes and understanding the coping
mechanisms that may help individuals cope better with their conditions. Studies
have shown that social skills are a major predictor of adjustment levels.***
Kapp-Simon et al. reported that social skills training is effective in improving the
frequency of social interactions among adolescents with CFA, and thus may enhance
their psychosocial adjustments.’* Likewise, increased support from friends and family

was found to correlate with better adjustment levels.””'* Berger and Dalton evaluated

various coping mechanisms, and concluded that individuals exhibiting
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problem-focused styles of coping were better adjusted than those who used
avoidant styles of coping.*”® In an thought-provoking narrative, Strauss proposed
three theories to guide us into accepting the “blessing in disguise” associated with
CFA.'® First, he suggests that clinicians should create an optimistic and positive
environment around the time of birth and diagnosis. Second, he proposed that
clinicians should start asking the patients and their families about their strengths and
positive qualities. The third proposal is launching a new social science model built
around understanding resilience and strengths of this population, rather than the
difficulties.’” Several adults with CFA believed that meeting other people with
similar conditions could be valuable in providing support, and leading to better
coping, while others stated that receiving professional psychological support had
been very beneficial.!*® Lowenstein et al. stated that volunteering or helping others
appeared to be a prominent coping strategy among individuals with facial
differences.’”” Moreover, some individuals reported other coping mechanisms such
as family support, faith, spirituality, journaling, being involved in activities and
sports, or compensating for their differences by doing well in school.**"*%®
Kapp-Simon et al. found social skills and athletic competence to be the greatest
predictors of adjustment, accounting for 73.5% of the variance within their sample.®
In contrast, some individuals seem to adopt unhealthy coping mechanisms, such as

alcohol abuse.”
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In an attempt to explore the strengths of this population, qualitative studies
revealed that individuals living with visible differences could reach higher levels of
satisfaction through placing greater value to other aspects of their lives, such as
personality, friendships and family, rather than focusing on appearances. 12123130
Some individuals revealed that they can even feel fortunate, when they compare
their lives to others with more severe conditions.’® People with facial differences
have reported attracting good friends and romantic partners, who value their
personalities more than their appearance. ****° Some adults with CLP have reported
that having a facial difference made them unique in a positive way, while others
believed that it enabled them to grow into better people. *>**'In one study of adults
with CLP, one participant said “It's made me a better person. I’'m a lot more
understanding, | wouldn’t judge anybody... | wouldn’t change it for anything.”*3!
Several authors highlighted the elevated levels of resilience among this population,
where coping with a facial difference has helped them develop resilience to face
various life challenges.®*3%"3! Parents have also stated the strengths of their affected
children, such as perseverance, willpower, and elevated social skills.”*?In addition,
parents have reported the positive influences of having an affected child, such as
teaching the family lessons about accepting differences, elevating their spirituality,
increasing their involvement in community services, and even improving their

relationships.?*%
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A remarkable narrative by Robert Kelton, who himself is affected with a
craniofacial condition, describes his journey of coping with his condition, and the
factors that influenced him the most.'** He discussed how the dedication and support
he received from his family and healthcare team had a positive impact on his life.'*?
Kelton wrote: “I have no doubt that much of my striving and much of my
determination to succeed stem directly from the adversities inherent in craniofacial
anomalies”, describing how the adversity itself has promoted his success.'** His
recommendations to healthcare professionals included encouraging patients to seek
out others with similar conditions to help them learn from each other, and to maintain
a sense of humor and optimism.'** In a qualitative and quantitative study involving
adults with CFA and parents of children with CFA, Eiserman explored the positive
outcomes and found that the majority of individuals endorsed their condition as an
integral part of who they are.'*® He revealed that half of his sample would not choose
to remove the experience of facial difference from their lives or their children’s lives,
if given the opportunity.'** Moreover, 45% of parents reported the experience to be
equally positive and negative for their children, and 81% of affected adults reported
that it was more positive than negative.'** In response to one of the interview
questions, a participant said: “Having a cleft lip and palate has helped create much

beauty inside me and I definitely honor who I've become because of it”."*°

As evident from the current body of knowledge, the variability in responses,
diversity of coping mechanisms, and the complexity of the of CFA makes it

challenging to draw definite conclusions regarding their psychosocial implications.
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6- CHALLENGES FACING CRANIOFACIAL PSYCHOSOCIAL RESEARCH

Systematic reviews have attributed the inconsistency of findings in this field
of research to the variations in study designs, populations, inclusion criteria and the
wide variety of instruments used for assessing various aspects of adjustment. '%%134135
A common challenge for most studies is the small sample size of cases, and the
variety among the craniofacial conditions, and within each condition, when mixed up
in one sample, which can confound the results. Such limitations can be attributed to
the rarity of such conditions, and thus, some authors suggested conducting

multi-center studies, to help overcome these limitations. '3
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In addition, the variability of informants whose perspectives are measured,
which includes self-evaluations, parent, teacher, or health professional reports may
have led to the variation in the findings, especially due to the objective nature of
psychometric evaluations.'?!**13% Informant discrepancies have been highlighted in
the literature, where different informants can report dissimilar evaluations of the
psychosocial adjustment levels of the affected individuals.*® Children and parents
displayed poor levels of agreement, regarding satisfaction with appearance, and
psychosocial evaluations.**!'"13¢12" Berger and Dalton found that mothers of children
with CLP reported elevated levels of difficulties, although the children’s
self-evaluations were within normal levels.'"! They portrayed various explanations for
such discrepancies, such as increased levels of stress or sensitivity among mothers, or
adolescents under-reporting as a form of self-protection.'"" In contrast, other studies
found that self-reports of children with CLP indicated lower levels of adjustment than
parent reports.'*”!*® This was attributed to various reasons, such as increased
vulnerability of affected children, increased tolerance threshold among parents, or the
fact that parents may lack insight into the child’s social life, as they do not observe
them throughout the entire day.'*”'* Another explanation is that parents reports tend
to be derived from a long-term perspective, while children may report symptoms of
more recent incidents at the time of evaluation.”” However, discrepancies between
parent and self-reports is not specific to individuals with CFA, as reference groups
exhibit similar levels of poor agreement.'* It is important to note that poor levels of

agreement do not necessarily suggest that the reports are invalid, but rather reflect
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unique perceptions of each informant."*”'*° To overcome this drawback, researchers
emphasized the need for more studies that include multiple informants besides

self-reports, such as parents, teachers, and clinicians.'!'¥’

Hunt voiced his concern about the fact that the literature tends to report the
psychosocial functioning of CLP children in a general way, which may conceal
specific problems these individuals may have.'** Other methodological limitations
found in the majority of the studies are the lack of appropriate control groups, and the
lack of longitudinal studies.'”"** Longitudinal studies are especially important in
understanding the directionality of associations, and the complex impacts of such
multifaceted conditions, especially as these effects may shift or develop over
time.'”"** Interestingly, Feragen et al. discussed the overall lack of qualitative studies,
such as structured interviews.'” Qualitative studies may not provide us with numbers
and means, but they allow the affected individuals to voice their own unique thoughts
and perspectives, which can be especially valuable in helping researchers gain an
insight into what it is like to live with a facial difference.'” Another gap lies in the
scarcity of studies that focus on CFA other than orofacial clefts. Although numerous
studies have investigated the impacts of clefts, the research on other CFA remains to
be limited.'” In addition, Hunt et al. discussed the lack of studies that focus on why
some children with CLP may cope better than others, and highlighted the need for
more studies that explore coping mechanisms, and the strengths rather than the

difficulties."**
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7-THE STRENGTHS AND DIFFICULTIES QUESTIONNAIRE (SDQ)

Due to the wide variety of instruments that can be used to measure various
aspects of the psychosocial adjustments of individuals with CFA, researchers have
pointed out the need for more uniform studies, utilizing similar instruments, in order
to be able to perform meta —analyses and compile homogenous data that may allow us
to draw better conclusions. However, it is extremely challenging for an investigator to

decide which instrument would fit this population the most.
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In 1997, Dr. Robert Goodman developed the Strengths and difficulties questionnaire
(SDQ), as a method of improving and updating the long established Rutter parent
questionnaire.'*! The SDQ is a brief screening tool for psychosocial difficulties and
positive strengths in children and adolescents that exists in various versions. Since
then, it has been translated to over 80 languages, and has been mentioned in over
4,000 publications from 95 countries. All versions of the SDQ ask about 25 attributes,

17 (1

some positive and others negative. Each item is scored ““not true,” “‘somewhat true,”
or “certainly true” (score range, 0 to 2)."*! These 25 items are divided equally into 5
subscales to assess each of five distinct aspects of behavior: 1) emotional symptomes,
2) conduct problems, 3) hyperactivity, 4) peer problems, and 5) prosocial behavior.
Each subscale includes five items that are positively or negatively worded. The first
four subscales are added together to generate a total difficulties score (20 items with
a score range of 0 to 40), while the last subscale addresses the strengths (five items
with a score range of 0-10).**

In addition, extended versions have an impact supplement which identifies the
psychological impact on different aspects of the adolescent’s life, and/or follow-up
questions that can be used for longitudinal studies.'*

Although SDQ scores can be used as continuous variables, it is sometimes convenient
to categorize scores. Goodman categorized the scores of the SDQ scores into three
bands, ‘normal’, ‘borderline’ and ‘abnormal’. These bandings were defined founded

on a population-based survey in the United Kingdom, attempting to choose cut-points

such that 80% of children scored ‘normal’, 10% ‘borderline’ and 10% ‘abnormal’.'"!
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Another strength of the SDQ, is that is provides different versions for multiple
informants, including parents, teachers, and self-reports, with corresponding items
and scales. This allows researchers to obtain various perspectives from multiple
informants. A multi-informant approach has been recommended when investigating
psychosocial issues in children and adolescents, in order to provide a comprehensive

assessment of their psychosocial adjustment levels. #1414

The SDQ has shown satisfactory validity as it was found to be highly
correlated to the Child Behavior Checklist and the Rutter Questionnaire.'*"'* In
correlation to semi-structured interviews, the SDQ was significantly better than the
Child Behavior Checklist at detecting inattention and hyperactivity, and at least as
good at detecting internalizing and externalizing problems.'*® However, the SDQ is
only around a fifth of the length of the Child Behavior Checklist, and thus may be
preferred by participants due to its brevity.'* In a robust study that included a sample
of over ten-thousand 5 to 15 year olds, the SDQ exhibited satisfactory internal
reliability for both parent and self-reports as well, which adds to its strengths.'*’
Moreover, the SDQ has shown high specificity and moderate sensitivity in predicting

child psychiatric diagnosis, making it a valuable screening instrument,'#%!4%150

Because of the aforementioned advantages, coupled with its simplicity and
brevity, it is of no surprise that the SDQ has been increasingly adopted by many
researchers and clinicians since its development. Vostanis regarded the SDQ as one of
the most extensively used instruments in children psychosocial research across

different cultures.'' In craniofacial research, the SDQ has recently been utilized by a
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number of investigators. **!'"137138 [n addition, the Oslo craniofacial team has adopted
the SDQ as their instrument of choice for routine psychological assessment of
children with CFA. **!52 However, we are unaware of any studies in the craniofacial

field that have utilized the extended impact supplement of the SDQ.'%

Therefore, we concluded that it is appropriate to consider the SDQ as one of
the most appropriate tools to study the psychosocial adjustments for adolescents with

CFA, and thereby the decision to use it for our current study.
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THESIS STATEMENT AND PURPOSE

The primary purpose of the current study is to identify and compare the
difficulties and strengths among 3 groups of adolescents: adolescents with
Craniofacial conditions other than cleft lip and/or palate (CFA), adolescent with cleft
lip and/or palate (CLP), and controls (orthodontic patients without CFA or Cleft lip
and palate). Our secondary objectives are to identify social factors that may
influence their adjustments levels, and to compare the informant agreement among

parent, teacher and self-reports.

The main objective of this study is attempt to address some of current gaps in
the vast body of literature concerning the psychosocial adjustments of individuals
with CFA. As mentioned in our literature review, previous studies tended to focus
more on patients with CLP, while the data on other CFA is still scarce. The lack of
appropriate control groups has been highlighted, along with an inconsistency of the
instruments used, which made it challenging to draw definite conclusions regarding
the affected individuals. Moreover, many researchers have voiced the need for more
studies that focus on coping mechanisms and strengths of this population, rather
than just the deficits. Finally, while teacher observations have been widely utilized by
social scientists to measure children’s psychological adjustment, their presence in
the craniofacial literature is scarce, which could be attributed to the practical

limitations of gathering these reports.
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In an effort to overcome the aforementioned limitations of previous studies,
we decided to include 3 groups of participants, CFA (other than CLP), CLP, and
controls. Moreover, the primary instrument employed in this study is the extended
version of the Strengths and Difficulties Questionnaire (SDQ), with the impact
supplement. The SDQ was chosen because it is a brief, yet vastly utilized instrument,
with satisfactory reliability and validity. Furthermore, the SDQ includes 4 subscales
for difficulties, and 1 for strengths, allowing us to look into specific subcategories of
the psychosocial adjustment, rather than a generalized number. We included the
Impact Supplement of the SDQ to help us understand the perceived impact of the
symptoms that may be exhibited by participants, and to add to the body of research
that has previously utilized the SDQ without the impact supplement. For each
subject, we attempted to collect the questionnaires from 3 informants, (self-reports,
a parent, and a teacher). Former investigators have highlighted the importance of
using multi-informant studies, in order to obtain a comprehensive, diverse set of
data that would allow us to draw more accurate conclusions. While numerous
studies have gathered data from patients and parents, teacher reports in the
craniofacial research remain to be scarce. In contrast to most parents, teachers offer
an adult’s view of the child in relation to a relatively large peer group of the same
age, and social encounters outside home can be more difficult for the affected
patients, and thus supports the notion that teacher’s reports are valuable. Finally, we

added specific questions to the parent questionnaire, in an attempt to explore the
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impact of some social support structures on adjustment levels. The structures we
explored were, 1) Number of patients living in the household where the subject lives,

2) Number of siblings, and 3) Whether the subject had at least one good friend.

Hypotheses:

Hypothesis #1: There is a significant difference between the Strengths and
Difficulties Questionnaire (SDQ) scores among adolescents with craniofacial
conditions other than cleft lip and/or palate (CFA), adolescent with cleft lip and/or

palate (CLP), and a control group of adolescents seeking orthodontic treatment.

Hypothesis #2: High levels of agreement are found among the SDQ scores as

reported by self-evaluations, parents, and teachers.

Hypothesis #3: Social factors, such as number of parents living in the same
household, number of siblings, having a good friend, and bullying can significantly

influence the total difficulties score.

In conclusion, our proposed study aims at bridging some of the current gaps
in the literature, by including a craniofacial anomalies group besides cleft lip and
palate, including appropriate controls, including teacher reports along with a

multi-informant approach, and using a standardized questionnaire (The strengths
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and difficulties questionnaire - SDQ) with established high reliability, validity,

sensitivity, and specificity.

Our findings would allow us to offer a better understanding of the complex
psychosocial interactions of the affected individuals, and the influence of some social
factors on adjustment levels, with the long-range goal of developing evidence-based
intervention strategies by school personnel and pediatric psychologists to provide

this vulnerable population with their specific, optimal needs.
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MANUSCRIPT FOR PUBLICATION

ABSTRACT

Background: Numerous studies have investigated psychosocial adjustment levels
among adolescents with cleft lip and/or palate, however, our understanding of other
craniofacial conditions remains to be scarce. The primary purpose of the current
study is to bridge some of the gaps in the literature through comparing psychosocial
adjustments among three groups of adolescents: craniofacial conditions other than
cleft lip and/or palate (CFA), adolescent with cleft lip and/or palate (CLP), and a
control group (CON). Secondary objectives are identifying social factors that may
influence adjustments levels, and comparing informant agreements among parent,

teacher and self-reports.

Design: Cross-sectional, multi-informant, controlled survey study.

Participants: 11-17 year olds. 49 with CFA other than CLP, 42 with isolated CL/P, and
55 controls. Total = 146.

Outcome measures: The Strengths and Difficulties Questionnaire (self-report, parent
report, and teacher report).

Results: Parent reports showed significant differences among the 3 groups, with CFA

exhibiting significantly higher total difficulty scores than CLP (p=0.027) or CON
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(p=<0.001), and CLP significantly higher than controls (p=0.016). Subscales showed
that CFA had higher peer problems compared to CLP (p=0.001), and CLP was higher
than CON (p=0.05). CFA group displayed a significantly higher frequency of abnormal
psychosocial adjustment (34.7%), compared to 17% among CLP group, and only 3.8%

for controls.

Informant agreements were moderate, yet significant, for parent reports vs
self-reports, and parent reports vs teacher reports. However, correlations between
self-reports vs teacher reports were not significant. The most predictive factor was
the frequency of being bullied, followed by having a good friend. However, the
number of parents in the household or the number of siblings were not significant.

The four studied social factors combined explained 44.2% of the variance.

Conclusions: A general trend was observed where CFA group displayed the highest
psychosocial difficulties, followed by CLP, and the lowest were the CON group.
Within the subscales, peer problems constituted the biggest challenge that faces
both CFA and CLP groups. Social factors, especially being bullied or having a good

friend, could significantly mediate and influence the psychosocial adjustment levels.

KEY WORDS: cleft lip and palate, craniofacial conditions, psychosocial adjustment,

informant agreement, SDQ.

49



INTRODUCTION

Centuries ago, humans did not possess our current scientific knowledge and
thus, giving birth to a child with congenital deformities was interpreted by myth,
religion and superstition.' Infants with congenital deformities were presumed to be a
punishment from the gods, or to harbor evil spirits.” Such beliefs have led many
ancient cultures to the tragic acts of abandonment, exposure, or killing of the affected
newborns.’ Shockingly, even some of the greatest philosophers of all time, such as
Plato and Aristotle, advocated these practices, arguing that it will benefit the society
by eliminating evil spirits.** In his Politics, Aristotle wrote “let there be a law that no

deformed child shall live.™

With the advent of modern medicine, these superstitious beliefs and rituals
have diminished to a large extent, especially in Western cultures. The current
advancements in medicine have tremendously progressed to explain the complex
embryological nature of these deformities and to provide the patients with
sophisticated healthcare measures in efforts to not just restore the functional aspects
of their conditions, but to also normalize their appearance in hopes of improving their
quality of life and psycho-social experiences. Today, the term “craniofacial

anomalies” (CFA) refers to a diverse group of congenital deformities that affect the
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head and the facial structures.®’ They are described as “anomalies”, because they
deviate from what is considered to be normal. In spite of the substantial
advancements in the management of patients with CFA, the societal attitudes towards
people with craniofacial anomalies have remained largely static, burdening them with
the stigma that accompanies their deformities throughout their lives, as our basic

human instincts remain to tarnish our societal attitudes and acceptance of the affected

individuals.?1®

Erving Goffman, one of the most influential modern sociologists, defined
stigma as “The phenomenon whereby an individual with an attribute which is deeply
discredited by his/her society is rejected as a result of the attribute. Stigma is a
process by which the reaction of others spoils normal identity.”'’ The association
between appearance and social stereotyping is established in social science
research.” The implications of the social stigmas that accompany these conditions
may reflect adversely on the psycho-social well-being and quality of life of the
affected individuals.'®*** This is complicated further by the negative self-perception
of the affected individuals, leading to feelings of dissatisfaction, worthlessness and
social isolation.?>?*?> A number of studies found that children with CFA displayed
greater social inhibitions, social marginalization, lower self-concept, and were more
sad or angry than their peers.”**?’ Tragically, the prevalence of teasing among children

with CFA was found to be significantly higher than the ranges for the general

population in the United States.?®* The implications may extend into adulthood, as
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adults with CFA reported being discriminated against, decreased social support, less
engagement in social activities, and lower likelihood of being married or

employed.***

Negative social experiences and a poor body image were concluded to be
major psychological risk factor for adolescents with craniofacial conditions. 434647
A number of studies have shown that subjects with CFA or CLP tend to have a lower
self-concept, lower quality of life, higher levels of behavioral problems, and an
increased risk of psychosocial maladjustments when compared to non-affected
individuals.?**!2%34%67 Other studies found that affected individuals may have an
elevated risk of developing psychopathologies, social anxiety, depression and
substance abuse.’**”%7 Two particularly alarming studies reported an increase in
mortality and a doubling of suicide rates among adults with CLP.”*”> However, these
findings were inconsistent in the literature, as other studies found normal or higher
levels of psycho-social coping in CFA population compared to non-affected peers, ,
which may be attributed to increased emotional resilience.**’**"In a classic
systematic review, Endriga and Kapp-Simon deduced that although the research
suggests that many children with CFA do not experience psychological problems, it is
evident that they encounter a higher risk.® In the same vein, a recent meta-analysis
concluded that irrespective of age, gender, or culture, individuals with CLP have

lower psychosocial functioning than non-affected individuals.®” This was supported

by another recent systematic review by Nicholls et al, where 89% of the papers they
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reviewed pointed towards an elevated risk of developing psychosocial difficulties for

children with clefts.®

More recently, investigators have shifted their focus towards exploring the
strengths of this population and factors that may influence their adjustment levels.
Studies reported that, among many beneficial coping skills, social competence and
social support were major predictors of adjustment levels.**#*62668997 A ramarkable
study by Eiserman revealed that half of his sample would not choose to remove the
experience of having a facial difference from their lives or their children’s lives, if
given the opportunity.®

Systematic reviews as recent as 2017 have attributed the inconsistency among
the findings in this field of research to the lack of appropriate control groups, scarcity
of studies that focus on CFA other than CLP, the inconsistency among instruments
used, variability of informants, diversity of CFA, the lack of longitudinal studies, and
the lack of studies that explore why some affected individuals may cope better than

OtheI'S 98,99,100

Due to the wide variety of instruments that have been utilized in this field of
research, researchers have pointed out the need for more uniform studies that utilize
similar instruments. The Strengths and Difficulties Questionnaire (SDQ) was
developed by Dr. Robert Goodman in 1997 as a brief screening tool for psychosocial

assessment of children and adolescents.'® Since then, the SDQ has become one of

the most extensively employed instruments in psychological assessment, exhibiting
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various version for multiple informants, satisfactory validity and reliability, as well as
a high specificity and moderate sensitivity in predicting child psychiatric diagnosis,
making it a valuable screening instrument.'’"'% In craniofacial research, the SDQ has
recently been utilized by a number of investigators, and since 2009, has been adopted
by the Oslo craniofacial team as their instrument of choice for routine psychological

assessment,+>86:10-111

The primary purpose of the current study is to gain a better understanding of
the psychosocial adjustments of individuals with CFA or CLP, through bridging some
of the aforementioned gaps in the literature. We aim to utilize the SDQ to compare

the psychosocial adjustment levels among three groups of adolescents:

1- Craniofacial conditions other than cleft lip and/or palate (CFA), 2- Isolated cleft lip
and/or palate (CLP), and 3- Non-Affected Controls, in an attempt to answer the

following questions:

1- Are adolescents with CFA at a higher risk of having psychosocial
difficulties compared to individuals with CLP or controls?
2- Is there an agreement among SDQ scores as reported by self-evaluations,
parents, and teachers?
3- Which social factors have the largest influence on psychosocial

adjustment levels?

MATERIALS AND METHODS
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The design of this cross-sectional, multi-informant, controlled survey study
was approved by the sponsoring institution’s Institutional Review Board (UHCMC IRB
number: 07-17-39). Three groups of participants (Total n=146) were recruited into
this study as follows; 1- CFA group (adolescents with craniofacial conditions
excluding isolated cleft lip and/or palate) (n=49), 2- CLP group (adolescents with cleft
lip and/or palate) (n=42), and 3- CON group (control group of adolescents seeking
orthodontic treatment) (n=55). Subjects with CL/P plus other craniofacial conditions
were grouped under CFA. The first 2 groups (CFA and CLP) were consecutively
recruited from 2 institutions; the craniofacial orthodontic clinic at Case Western
Reserve University and the University Hospitals Cleveland Medical Center
craniofacial team, while the CON group were recruited from the Case Western

Reserve University orthodontic core clinic.

Inclusion criteria: 1. CFA group: Ages 11-17. With syndromic or
non-syndromic craniofacial conditions (excluding isolated cleft lip and/or palate), 2.
CLP group: Ages 11-17. Cleft lip and/or palate without any other craniofacial
conditions, 3. CON group: Ages 11-17. Orthodontic patients not affected with CFA or

CLP.

Exclusion criteria: 1- Subjects that were considered by their parents to be
developmentally unfit to complete the questionnaire, 2- Parents or teenagers who

declined to participate.
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We attempted to collect three versions of the SDQ for each subject, one
self-report, one from a parent and one from a teacher (recommended by the subject
or parents). Two additional questions were added to the parent questionnaire to
analyze support structures: 1- Number of parents in the household, 2- Number of
siblings. All the study data were collected electronically using tablets or through
e-mail, and were stored securely on REDCap electronic data capture tools hosted at
University Hospitals Cleveland Medical Center.'*? Recruitment was conducted as
follows: parents and patients were approached during their routine visits to the
craniofacial team/orthodontic clinic. After agreeing to participate and verbally
consenting, they were given a tablet with a link to the UH REDCap web portal for
their respective survey. Moreover, a report was run on our database to identify CFA
and CLP subjects that match our inclusion criteria, and an e-mail was sent out to the
eligible individuals with the study code, and a link to the REDCap portal to fill the
survey. The parent survey had a question about whether they agree to include a
teacher, and if they accept, they were prompted to enter the name of a teacher and
their respective e-mail address. Declining teacher participation did not exclude them
from the study. Subsequently, e-mails were sent to teachers with the link to the
survey, along with the specific subject code. If the parents failed to include a teacher
e-mail, a sealed envelope addressed to the teacher was sent to the school, with
instructions and a barcode that would link them to the study. Informed consents and

child assent forms were available as attachments on the respective online surveys. To

56



encourage participation, each participating teenager was sent a digital $10 gift card

as a compensation.

Statistical analysis was conducted using IBM SPSS version 25 (IBM, Armonk,
NY) to compare the overall SDQ score, and each of the five subscales individually.
The SDQ consists of 25 items grouped into 5 subscales: emotional symptoms,
conduct problems, hyperactivity, peer relationships, and prosocial behavior.?* Each

7 i«

item is scored “not true,” “somewhat true,” or “certainly true” (score range, 0 to
2)."" The first four subscales are added together to generate a total difficulties score
(20 items with a score range of 0 to 40), while the last subscale addresses the
strengths (five items with a score range of 0-10). For the difficulties, a higher score
indicates increased risk for psychological problems, while for the strengths, a higher
score indicates greater adjustment levels. In addition, the impact supplement is
composed of five additional questions that identify the overall psychological impact
on different aspects of the adolescent’s life, with a score that ranges from 0 to 10 for
parent- and self-report, and from 0 to 6 for teacher-report.'” Moreover, the SDQ
scores were categorized into three bands of psychosocial adjustment levels, ‘normal’,
‘borderline’ and ‘abnormal’. In the present study, we collected parent, teacher and
self-reports to compare the total SDQ scores, each of the subscales individually, the
impact supplement, and the categorical grouping among our three groups of

subjects (CFA, CLP, and CON). In addition, we compared the agreement among the

SDQ scores of the three informant groups (self, parents, teachers). Finally, we
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analyzed the influence of four social factors on the total difficulty score, as reported
by parents: 1-Number of parents living in the same household, 2-Number of siblings,

3-Having one good friend, and 4-Frequency of being bullied or teased.

Statistical Design

The computation of the sample size was based on a power analysis, using the
total difficulty score means from a similar study. A sample size test was run and
concluded that with a sample of at least 42 subjects per group, our study would yield
a power of 95%, with an a-level of <0.05. SPSS statistical analysis software, version
25 (IBM, Armonk, NY) was used for statistical analysis. First, we ran an independent
T-test to identify any gender differences for the total parent SDQ scores, since no
significant differences were found, we combined males and females into one group.
Second, a Shapiro-Wilk test was used to determine the normality of distribution of
the total SDQ scores. Since a normal distribution was observed (p= >0.05), we

utilized parametric tests for our study as follows:

1- One-way repeated measures ANOVA to compare total score, each
subscale, and the impact supplement among groups, and a Tukey Post-Hoc test was
used to identify where the differences are, if any. 2- The categorical comparisons
among the groups were done using Chi-square test to identify and compare the
percentage of normal, borderline, or abnormal SDQ scores among each group. 3-

Informant agreements were analyzed using Pearson correlation coefficient, and
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multiple paired T-tests, to compare parent, teacher and self-reports. 4- Finally, we
ran a Multiple Regression analysis to determine the influence of four social factors
(number of siblings, number of parents in the household, having at least one good
friend, and frequency of being bullied) on the total difficulties score, as reported by

parents.

With this in mind, we aim to answer the following questions: 1- Are there any
significant differences in the total SDQ score, the subscales, or the impact
supplement among the 3 groups?, 2-What are the agreement levels among parent,
teacher and self-reports?, and 3- Which of the four studied social factors have the

biggest influence on their psychosocial functioning, based on parent reports?

RESULTS

Descriptive statistics of our study population are presented in Table 1. Males
(43.2%) and females (56.8%) were combined into one group for statistical analysis
since no significant differences were found between genders for any of the 3 groups.
The total sample included 49 CFA (mean age=12.5), 42 CLP (mean age=12.3) and 55
CON (mean age=13.8), (Total = 146) (Mean age=12.9). We gathered 144 self-reports,
142 parent reports, and 86 teacher reports. The slight mismatch among the number
of parent and self-reports was due to some incomplete questionnaires, while the

attrition of the teachers’ sample was attributed to parents unwilling to include
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teachers (n=15), lack of response from teachers (n=29) or homeschooled participants

(n=12).

Table 1: Demographics

Parent reports 49 41 52 142
Self-reports 49 40 55 144
Number of
subjects
Teacher reports 26 23 37 86
Total 49 42 55 146
Male 44.9% 45% 47.3% 43.2%
Gender NS
Female 55.1% 55% 52.7% 56.8%
Mean age 125 12.3 13.8 12.9 NS
"= One way ANOVA to identify significant differences in the distribution of age or gender among the groups
NS= Not statistically significant

The SDQ score comparisons among the 3 groups for parent reports,
self-reports and teacher reports are displayed in Tables 2, 3 and 4, respectively.
Parent reports showed significant differences for the total difficulty scores among
the 3 groups, with CFA exhibiting significantly higher total difficulty scores than CLP
(p=0.027) or CON (p=<0.001) groups, while CLP were significantly higher than
controls (p=0.016) (Table 3). Examining the subscales, parents of adolescents with

CFA reported significantly higher scores compared to CON for emotional problems
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(p=0.001), hyperactivity (p=<0.001), and peer problems (p=<0.001). Moreover, CFA
had higher scores of peer problems compared to CLP (p=0.001), and CLP was higher
than CON (p=0.04). No significant differences were found for conduct problems or
prosocial behavior among any of the groups. The impact supplement revealed a
significantly higher psychosocial impact on the life of adolescents with CFA compared
to CON (p=<0.001), (Table 2). A general trend was observed where the mean
difficulty scores across all the subscales, except prosocial behavior, showed a steady

increase going from CON to CFA, with CLP being in the middle (Fig. 1).

Significant findings from the self-reports were slightly different, although the
means represented a similar pattern (Fig. 1). The only significant differences for the
total difficulty score were between CFA and CON (p=0.004), while the only
significantly different subscale was peer problems, with CFA higher than CON
(p=<0.001), and CLP higher than CON (p=0.011). Self-reports showed no significant

differences for the impact supplement (Table 3).

Figure 1. Mean SDQ scores for all groups
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A similar trend is observed across all three informant groups, for all subscales (except prosocial), where the
highest levels of difficulties can be observed for the CFA group, followed by CLP, while CON group has the lowest
scores.
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Table 2: Parent reports (n=142) - SDQ scores and subscales

Meant

Mean MeantSD Group Mean
SD + differenc
SD e
Total 13.1+ 9.8+ 6.3+4.6 <0.001** CFA vs CLP 3.3 0.027*
Difficulties 6.7 6.3 CFA vs 6.8 <0.001**
CON
CLP vs 3.5 0.016*
CON
Emotional 3.5+ 26+ 1.8+2.0 <0.001** CFA vs 1.7 <0.001**
problems 2.4 2.3 CON
Conduct 15+ 14+ 09+1.2 115
problems 1.8 1.7
Hyperactivity 45+ 36t 23124 <0.001** CFA vs 2.2 <0.001**
2.9 2.7 CON
Peer 3.5+ 21+ 13+1.1 <0.001** CFA vs CLP 1.4 <0.001**
Problems 1.8 21
CFA vs 2.2 <0.001**
CON
CLP vs 0.8 0.04*
CON
Prosocial 81+ 84+ 83%1.7 0.69
1.8 1.7
Impact on 25+ 1.7+ 0.6%1.5 <0.001** CFA vs 1.9 <0.001**
QoL 2.8 2.1 CON

N= number of subjects
= One way ANOVA to compare the means among the groups
*= Statistically significant at a p-value of <0.05
**= Statistically significant at a p-value of <0.001

Table 3: Self reports (n=144) - SDQ scores and subscales
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Mean Mean | MeantSD Group Mean
+ + differenc
SD SD e
Total 120+ 106+ 85%1.7 0.005* CFA vs CON 3.5 0.004*
Difficulties 6.2 5.4
Emotional 34+ | 3+22 25%21 .101
problems 2.6
Conduct 1.8+ 1.8+ 1.3+15 0.142
problems 1.7 1.5
Hyperactivity 40+ 3.7+ 3.5+2.2 0.459
2.3 1.9
Peer 2.8+ 23+ 1.3+1.2 <0.001** CFAvs CON 14 <0.001%**
Problems 1.8 1.7
CLP vs CON 0.9 0.011*
Prosocial 79+ 7.8+ 85+1.7 0.145
2.1 1.8
Impact on 1.0+ 09+ 0.4+0.9 0.091
QoL 1.7 1.7

N= number of subjects
= One way ANOVA to compare the means among the groups
*= Statistically significant at a p-value of <0.05
**= Statistically significant at a p-value of <0.001

Meanwhile, teacher reports displayed similar findings to self-reports, where the only
significant differences were between CFA and CON for the total difficulty score

(p=0.026), and peer problems (p=0.003). (Table 4).
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Table 4. Teacher reports (n=86) - SDQ scores and subscales

Meant Meant MeantS Groups Mean
SD SD D differen
ce
Total 10.8 7.6+ 6.3+5.8 0.030 CFA vs CON 4.4 0.026
Difficulties +7.9 5.7 * *
Emotional 25+ 2.1+ 1.6+20 .261
problems 2.5 2.0
Conduct 11+ 04+ 0.6+1.2 0.136
problems 1.7 0.8
Hyperactivi 3.8+ 2.7+ 26+3.1 0.288
ty 2.9 2.7
Peer 34+ 2.1+ 1.5+1.7 0.004 CFA vs CON 1.9 0.003
Problems 2.6 2.4 ** *k
Prosocial 7.7+ 79+ 74+2.1 0.680
2.3 2.5
Impact on 13+ 0.8+ 05+11 0.098
QoL 1.7 1.5

N= number of subjects
= One way ANOVA to determine significant differences among the groups
*= Statistically significant at a p-value of <0.05
**= Statistically significant at a p-value of <0.01

Although SDQ scores can be used as continuous variables, it is sometimes
helpful to categorize scores. The scores for each individual were grouped as
“Normal”, “Borderline”, and “Abnormal”, according to baseline data reported by

Robert Goodman.'. Parent reports showed that only 59.2% of CFA exhibited a
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normal behavior, compared to 73.2% of CLP, and 94.2% of CON. Borderline behavior
was 6.1% for CFA, 9.8% for CLP, and 1.9% for CON. One alarming finding was that
34.7% of CFA exhibited abnormal levels of adjustment, in comparison to 17.1% of
CLP and only 3.8% of CON showed abnormal results (Table 5) (Fig. 2). Chi-square test
revealed that these differences were statistically significant (p=0.001). A similar
statistically significant pattern was found for self-reports (p=0.015). Surprisingly,
teacher reports showed no statistically significant differences for the categorical

distributions across the 3 groups, although the trends were similar (Table 6).

Hence, it may be safe to conclude that, within our sample, CFA displayed the
highest levels of psychosocial problems, while CON was the lowest. Within the
subscales, peer problems seemed to be the biggest challenge that faces both CFA
and CLP groups. However, prosocial behavior was almost identical across the 3

groups.

Figure 2. Categorical distributions among the groups
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Table 5. Frequencies of normal, borderline, and abnormal SDQ scores

Group
Informant = Category CFA CLP CON Total Sig'
Count 29 30 49 108
Normal
% in Group 59.2% 73.2% 94.2% 76.1%
Parent Count 3 4 1 8
Borderline <0.001%**
Reports % in Group 6.1% 9.8% 1.9% 5.6%
Count 17 7 2 26
Abnormal
% in Group 34.7% 17.1% 3.8% 18.3%
Count 34 33 52 119
Normal
% in Group 69.4% | 84.6% 94.5% 83.2%
Count 10 4 1 15
Rese(:i ts Borderline 0.015*
P % in Group 20.4% 10.3% 1.8% 10.5%
Count 5 2 2 9
Abnormal
% in Group 10.2% 5.1% 3.6% 6.3%
Count 17 16 32 65
Normal % in Group 65.4% | 72.7% 86.5% 76.5%
Teacher ‘ Count 3 4 1 8
Reports Borderline
% in Group 11.5% 18.2% 2.7% 9.4% 0.147
Count 6 2 4 12
Abnormal
% in Group 23.1% 9.1% 10.8% 14.1%

T = Chi-Square test for categorical comparisons
*= Statistically significant at a p-value of <0.05
**= Statistically significant at a p-value of <0.001
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Our second objective was to determine the level of agreement across the 3
informant groups (Table 6). For the total difficulty score, parent and teens showed
the highest levels of agreement with statistically significant, yet moderate,
correlations (Pearson correlation=0.59, p=<0.01). The results of the paired T-test
(n=140) confirmed these findings, as no significant differences were noted (p=0.164).
The second pair, parents vs teachers (n=86), showed similar findings, although the
correlation was slightly lower, (Pearson correlation =0.48, p=<0.01), and the paired
T-test again showed no significant differences (p=0.117). Interestingly, the third pair,
teens vs teachers (n=86), displayed poor levels of agreement, and did not
significantly correlate to each other (Pearson correlation=0.13). This was confirmed
by the paired T-test, which displayed significant differences between self-reports and

teacher reports (p=0.039).

Informant agreements for the subscales displayed similar patterns.
Statistically significant, moderate correlations between parents vs teens, and parents
vs teachers (correlations ranged from 0.23 to 0.55). This was confirmed by the paired
T-test, where no significant differences were found for any of the subscales between
these 2 pairs, except for conduct problems. Self-reports indicated significantly higher
levels of conduct problems than did parent reports (p=0.006), and parent reports
showed statistically higher levels of conduct problems when compared to teacher

reports (p=0.008).
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Moreover, low levels of correlations between self-reports and teacher reports

remained statistically insignificant for all the subscales, except peer problems

(Pearson correlation 0.32, p-value =0.003). This was confirmed by the results of the

paired T-test, where statistically significant differences between self-reports and

teacher reports were found for all the subscales, except for peer problems.

Table 6: Informant agreement for total difficulty score among parent, teacher, and

self-reports

Paired T-test

Groups Mean Correlation Sig.”
(p-value)™
Parent 9.7
Pair 1 (n=139) 0.59%* :0.001 0.164
Teen 10.3
Parent 9.1
Pair 2 (n=86) 0.48** :0.001 0.117
Teacher 7.9
Teen 9.8
Pair 3 (n=86) 0.13 0.231 0.039*
Teacher 7.9

N= number of subjects
*pearson Correlation coefficient, significant results indicate agreement
™= paired t-test, significant results indicate disagreement
**pearson correlation significant at level of <0.001 (2-tailed)

* Paired T-test significant at level of 0.05 (2-tailed)

69



In general, a similar trend was observed across all groups and subscales,
where teacher reports showed lower difficulty scores across the groups, followed by

parent reports, while self-reports showed the highest scores.

Our third objective was to examine the influence of social factors on the total
difficulty scores. Multiple regression analysis was run to examine four possible
factors: 1) Number of parents living in the same household as the participant, 2)
Number of siblings, 3) Whether the teenager has at least one good friend or not, and
4) Whether they are being bullied or not. The answers to the last 2 questions were
collected from the SDQ, based on a scale from 0-2, where 0= Not true, 1= Somewhat
true, and 2= Definitely true. We used the parent reports for our regression model, as
we assumed them to be the most reliable. The rationale behind this assumption is
that parents are expected to understand the overall psychosocial status of their
children better than teachers. Also, in comparison to self-reports, parents are
expected to report a general long-term evaluation of their child, while self-reports
can be influenced by the current emotional status of the affected individual.** Our
third reason was that parent reports correlated well with both self-reports and
teacher reports, while teacher and self-reports showed poor correlations. Thus, we
felt that using either self-reports or teacher reports may be less appropriate for this

model.

Our regression model showed that the four independent variables

statistically significantly predict the total difficulty score (p=<0.001), which means
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that the regression model is a good fit of the data (Table 7). Moreover, the R? value
showed that the four factors combined, can explain 44.2% of the total variance of
the total difficulty score (Table 8). However, only two of the four factors displayed
statistically significant predictions of the total difficulty score (Table 8). The most
influential factor was the frequency of being bullied (B= 4.8, p=<0.001), showing that
an increase of frequency of being bullied by 1 point, would predict a 4.8-point
increase in the total score. This was followed by having a good friend, showing an
inverse relationship, where having a good friend would predict a lower total difficulty
score (B=-3.5, p=<0.001). Figure 3 shows the association between these 2 significant
factors on the total difficulty score. Surprisingly, the number of parents living in the
same household was not a significant predictor, although it showed an inverse
relationship (B=-1.3, p=0.079), meaning that teenagers living in a 2 parent
household, displayed slightly lower difficulties. The poorest predictor was the
number of siblings (B=.02, p=0.926), revealing that the number of siblings had

almost no impact on the total difficulty score.

Table 7. Regression analysis for the predictive factors

ANOVA R square
<0.001* 442
—————
B Sig.
No. of siblings .024 .926
Factor No. of parents living in the household -1.250 .079
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A good friend -3.526 <.001*

Frequency of being bullied 4.836 <.001*

Figure 3. Effect of significant social factors on total difficulty score
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DISCUSSION

The aim of the current study was to gain a better understanding of the
psychosocial functioning of adolescents with CFA and CLP. Our first objective was to
examine and compare the psychosocial functioning among adolescents with CFA,
CLP and controls. It is of importance to note that for our CON group, the total score
and the scores for each subscale were very similar to the normative data for the
American population, showing no statistically significant differences. This implies

that our control group was appropriately selected, and showing that adolescents

72



undergoing orthodontic treatment show similar psychosocial functioning compared
to the general population.”'** In our study, we found no statistically significant

differences between males and females, and thus we combined them into one group.

This was contrary to previous reports in the literature that found boys to exhibit

higher scores, except for emotional problems, compared to girls. ''*'!!

Our findings, from all 3 informant groups, show a similar pattern where the
CFA group exhibits the highest levels of difficulties, followed by CLP, while the CON
group displays the lowest difficulties. Comparing CFA to CON was in accordance with
our hypothesis, as parent reports showed significantly higher problems for the total
score and all the subscales, except conduct problems and prosocial behavior.
Moreover, parent reports showed that adolescents with CFA had statistically
significantly higher total difficulties and peer problems, in comparison to CLP.
Self-reports and teacher reports showed similar patterns, where all the subscales
were higher for CFA, but only the total difficulty score and the peer problems
subscale showed statistical significance. In addition, we found no significant

differences between CFA and CLP in self-reports or teacher reports.

Although CLP displayed higher levels of difficulties compared to CON on
almost all the subscales, they were only statistically significant for peer problems in
parent and self-reports, and for the total difficulties in parent reports. However,
teacher reports showed no statistically significant differences between CLP and any

of the other two groups for any subscale.
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Two studies that used different assessment tools reported similar findings
among individuals with CFA, as they reported an elevated risk for some psychosocial
maladjustments, specifically social problems.’>¢ It is of importance to note that
both of these studies had a different design from ours, as they included CLP among
other CFA, while we separated them into two different groups. One limitation of our
study is that we compiled various CFA into one group, without looking at condition
specific responses. Other studies that focused on specific craniofacial conditions
found higher levels of behavioral problems among young people with various forms
of craniosynostosis and hemifacial macrosomia compared to controls.>*>%”71|n
contrast, one study found that adjustment levels among individuals with hemifacial
microsomia were in level with normative data.'*” We are unaware of any studies that
utilized the SDQ to compare adolescents with various CFA, however, some studies
used the SDQ to compare individuals with CLP only to those with CLP associated with
a wide range of additional conditions. 191%!!1 118 The results of these studies found
significantly higher difficulties for subjects with an additional condition besides a
cleft, while subjects with only CLP were not significantly different from normative
data. 10911011118 | jkewise, Brand et al found no statistically significant differences,
according to the SDQ, between their CLP group and controls for any subscale.™®
These findings are slightly different from ours, where in our sample of parent

reports, we found a significantly higher incidence of total difficulties and peer

problems among adolescents with CLP compared to controls. Berger and Dalton
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found that mothers of children with CLP reported elevated levels of difficulties on the
SDQ, although the children’s self-evaluations were within normal levels.® This is in
agreement with our findings, except that in our sample of self-reports, we found a
statistically significant increase in only the peer problems subscale among CLP
group. Interestingly, the mean scores for self-reports and parent reports in our CLP
sample were very similar to Berger and Dalton’s results.?® We compared our mean
SDQ scores of the CLP group to three other studies that utilized the same instrument
to evaluate children with CLP in Norway, and found that in our sample, the results of
parent reports of the CLP group indicated higher difficulties compared to these three
studies.’®®%M ! However, the scores of self-reports of the CLP group were very
similar to ours.'®!%"! This could be explained by the different populations surveyed,
since these three studies were conducted in Norway while ours was in the United
states. Moreover, their sample was restricted to children aged 10 years old, while
ours ranged from 11-17 years old. One possible explanation is a cultural difference
between our sample and theirs, where parents in our sample may be more sensitive
to psychosocial maladjustments affecting their children. Another possible
explanation is the age difference among the samples, as parents of younger children
may dismay some problems facing their children, thinking it will resolve as they get
older. However, it is worth noting that the sample sizes in those three studies were
larger than ours.’??"%1 While the adjustment levels for adolescents with CLP may

lay in the middle between CFA and CON groups, rendering them not statistically
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significantly different from either group, it is important to note that results of all
three informant groups point towards an increase in psychosocial difficulties levels
compared to controls. We recommend that future studies evaluate peer problems in
this population in more depth, using specific questionnaires that may uncover some

hidden aspects of social interactions.

In our study, we included the extended impact supplement of the SDQ, which
to our knowledge was not previously included in other studies in craniofacial
research. This supplement evaluates overall distress and impairment and can be
summed to generate an impact score. Parents in our CFA sample indicated that their
child’s psychosocial condition has an adverse impact on their life that averaged 2.5
points on a scale of 0-10. This was statistically significantly higher than the CON
group, where the impact averaged only 0.6 points. This is a noteworthy mention,
because it sheds the light on how these psychosocial difficulties may disturb various

aspects of the adolescent’s life.

The SDQ can also be used to classify scores into clinical bandings of normal,
borderline, and abnormal, allowing for the identification of individuals above clinical
cutoff for adjustment difficulties.’®*** In our sample, adolescents with CFA exhibited
a higher incidence of borderline and abnormal adjustments, followed by CLP,
whereas CON group had the lowest incidence of borderline or abnormal behavior

(Table 5). These differences were statistically significant for parent and self-reports,
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but teacher reports showed no statistically significant differences. The categorical
distributions among self-reports and parent reports for the CLP in our study were
strikingly similar to those reported by Berger and Dalton, supporting their findings.®
Perhaps the most alarming finding from our study is that parent reports showed that
34.7% of adolescents with CFA exhibited “abnormal” psychosocial adjustment levels,
compared to 17% among CLP and only 3.8% among controls (Table5) (Fig. 2). This
10-fold increase in the risk of developing a psychopathology should be examined in
more depth in future studies and supports the need for routine psychosocial

screenings of individuals with CFA.

Former investigators have highlighted the importance of using
multi-informant studies, in order to obtain a comprehensive, diverse set of data that
would allow us to draw more accurate conclusions.'?*!?!1?2 While teacher
observations have been widely utilized by social scientists to measure children’s
psychological adjustment, their presence in the craniofacial literature is scarce, which
could be attributed to the practical limitations of gathering these reports. It was
interesting to see that in our study, teacher’s reports showed the least number of
significant differences among the groups. However, they exhibited similar patterns to
self-reports or parent reports. The only statistically significant findings from teacher
reports were between CFA and CON, for the total difficulties and peer problems only.
This could be attributed to the lower participation rate from teachers in our study,

which was just over half the number of parent reports. Another consideration is a
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possible selection bias since we asked the participants to recommend one teacher, it is
likely that they recommended their “favorite” teachers, who they felt most
comfortable around. This could have led to a biased response from the teachers,
especially when answering questions about their student’s behavior. Moreover,
teachers may lack knowledge of various aspects of the child’s life outside of school,
making it harder to evaluate some specific pieces of their student’s psychological

well-being.

Our second objective was to evaluate the correlations between the three
informant groups, to determine how the views of parents and teachers may vary from
self-evaluations. Interestingly, we found that across all three groups (CFA, CLP and
CON), the correlations between the first pair (parent reports vs self-reports) were
moderate, yet significant, for the total score. Similar results were found for the second
pair (parent reports vs teacher reports). Interestingly, we found no significant
correlations between the third pair (self-reports vs teacher reports) for any of the
groups. Since the correlations for all three groups behaved similarly, we combined the
data and reported it in one table. (Table 6). As mentioned previously in the results
section, the same patterns were observed when comparing the subscales, and thus, we
did not feel the need to report them in details. The only exception was a significant
correlation between self-reports and teacher reports for the peer problem subscale. A
possible explanation for this exception is that the peer problems were the most

evident aspect of difficulties, and teachers get to examine this part of a teenager’s life

78



reasonably well during school hours, while other aspects of the teenager’s life outside

of school may be harder for teachers to evaluate.

In general, the total scores and subscale behaved in a similar pattern, where
self-reports showed higher difficulties, followed by parent reports, while teacher
reports indicated the lowest scores. It is important to note that poor levels of
agreement do not necessarily suggest that the reports are invalid, but rather reflect

unique perceptions of each informant.'*!**

A recent study by Bjerke et al. used the SDQ to evaluate informant
agreements for CLP patients and reported a statistically significant difference
between self-reports and parent reports for almost all the scales, with children
reporting higher levels of difficulties than their parents.'’ The levels of parent-child
agreement in their CLP sample were analogous to those found in the normative
data.'” In contrast, our study showed that although self-reports indicated higher levels
of difficulties compared to parent reports, there were no statistically significant
differences. For all three groups in our sample, higher levels of agreement were found
between parent reports and self-reports than what has been reported in the literature.
Again, this could be due to cultural differences between the samples, the wider age

range that we included, or possibly the relatively modest sample size in our study.

In our study, teacher reports showed lower difficulty scores across the groups,
compared to parent or self-reports. One possible reason for this discrepancy is that

teachers—in contrast to most parents—offer an adult’s view of the child in relation to
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a relatively large peer group of the same age, and hence may be more objective in
their evaluations, and less sensitive to personal factors. However, it could be due to a
lower awareness of the adolescent’s personal life outside of school. Another probable
reason, as mentioned before, is a possible selection bias of the teachers enrolled.
Unfortunately, we found no studies in the craniofacial literature that studied informant
agreement among teachers as well, and thus we could not compare our findings to

other reports.

Our third objective, was to evaluate four possible predictive social factors for
the adolescent’s difficulty scores. Our regression analysis showed that the most
predictive factor was the frequency of being bullied, followed by having a good
friend (Table 7). An increase in the bullying report from “not true” to “certainly true”
almost doubles the total difficulty scores (Figure 3). Meanwhile, a negative
association can be seen between having a good friend and the total score, where a
progress from “not true” to “certainly true” can predict a 5 point decrease on the
total difficulty scale (Figure 3). These findings are in agreement with previous studies
that supported the notion that social competence is a major factor in mediating
psychosocial adjustment levels.”***''® Feragen et al. established an association
between social experiences and subjective self-evaluation, suggesting that positive

social experiences may preserve self-perceptions of appearance and protect against

depressive symptoms.* Likewise, Feragen and Stock found an association between

social experiences and emotional adjustment levels.''®
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In our sample, 34.1% of teenagers with CFA indicated that they were somewhat
bullied, while 18.2% were certainly bullied. These numbers were slightly lower for
the CLP subjects (Somewhat true = 26.2%, Certainly true = 14.3%) (Fig. 4). These
numbers are particularly disquieting when compared with the control group. Only
13% of our CON group reported being somewhat bullied, while none of the controls
answered “certainly bullied”. This is in agreement with previous studies that
reported elevated levels of teasing and bullying among individuals with CFA.%%3
Moreover, we found it disconcerting that only 53.3% of our CFA subjects indicated
that they certainly have a good friend, in comparison to 94.4% of the controls (Fig.

a).

Figure 4. Frequencies of being bullied, and frequencies of having a good friend

across the groups
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Unexpectedly, we found no significant correlations between the total difficulty
scores and the number of parents living in the same household, or the numbers of
siblings. Another interesting pattern was observed, where only 60% of the teenagers
in the CFA group were living in a two parent household, compared to 75% among the
CLP group and 87% among controls, which may support the argument that having
children with CFA may complicate parental relationships and be associated with
higher rates of divorce. However, although these findings may point to the fact that
social interactions outside of home may be more predictive of the adjustment levels
than family factors, this should be interpreted with caution. Family interactions are
complex and multifaceted, and should be studied in more depth before drawing any

definite conclusions.

Our findings support an argument for raising the awareness levels among
other adolescents, and a need for the school systems to provide better intervention
systems to minimize the prevalence of bullying, with special attention to individuals
with CFA. Moreover, we recommend that pediatric psychologists and social workers
may consider implementing programs that strengthen the social skills of individuals
with CLP or CFA, helping them to integrate themselves better with their peers.

In the current study, efforts were made to overcome some of the aforementioned
limitations of previous studies in this field of research. One strength of our study was

separating CLP from other CFA, and including an appropriate control group. Our
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results indicate that this was appropriate, given the observed trend of increasing
difficulties from CON, to CLP, to CFA. Second, we employed teachers’ reports, adding
a third informant group that is often overlooked in craniofacial research. However,
this was not without its own challenges, as the participation rates from teachers
ended up being lower than those of parents and subjects, making us more cautious
in interpreting teachers’ reports. Moreover, we employed a reliable, valid,
standardized questionnaire that provides appropriate subscales, and has been widely
utilized, allowing us to compare our findings to those of other researchers.
Nonetheless, our study had its own limitations as well. One limitation was grouping
multiple CFA into one group without analyzing condition specific responses. Future
studies may consider multi-center approaches, in order to obtain enough sample
sizes to examine specific conditions. A second limitation was not controlling for
socio-economic status among the groups, which may be a confounding factor. Other
limitations of our study were the limited sample size, and that data were collected at
only one time-point, whereas longitudinal studies may provide more comprehensive
evaluations of this population. We recommend that future studies should consider
studying specific craniofacial conditions separately instead of combining them,
employ longitudinal studies, use larger sample sizes and try to evaluate peer
problems and social influences in more depth. An alarmingly high incidence of
abnormal scores in the CFA group was observed in our study, which may indicate a

possible psychopathology. Given the simplicity and brevity of the SDQ, along with its
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satisfactory sensitivity and specificity, we think it may be appropriate for

orthodontists or craniofacial teams to consider using it for routine psychosocial

screening of individuals with CFA.

Conclusions

o A general trend was observed for all informant groups and across all

subscales, except prosocial subscale, where CFA group displayed the highest
difficulties, followed by CLP, and the lowest were the CON group. These
difficulties were specifically emphasized for both CFA and CLP at the peer
problems subscale.

In comparison to controls, adolescents with CLP displayed significantly higher
levels of total difficulties according to parent reports, and a significantly
higher level of peer problems according to parent and self-reports.

Informant agreements were moderate, yet significant, for parent reports vs
self-reports, and parent reports vs teacher reports. However, no significant
correlations were found between self-reports vs teacher reports. A general
trend was observed where self-reports indicated the highest difficulty levels,
while teacher reports displayed the lowest scores.

The most predictive factor for the total difficulties score was the frequency of

being bullied, followed by having a good friend, highlighting the influence of

84



social factors. However, the number of parents in the household or the
number of siblings did not show significant correlations to the total difficulty
score.

Our findings highlight the need for further studies that explore specific
craniofacial conditions separately, with a focus on peer problems and social

influences.
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APPENDICES

1. Table 1. Number of subjects in each group with age and gender distribution
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P t
aren 49 41 52 142
reports
Self- t
Number se repor 49 40 55 144
of
subjects ety
eacher 26 23 37 86
reports
Total 49 42 55 146
43.2
Male 44.9% 45% 47.3% %
()
Gender NS
56.8
Female 55.1% 55% 52.7% %
(]
M
ean 12.5 12.3 13.8 129 NS
age
* = One way ANOVA to determine significant differences in the age or gender among
the groups
NS= Not statistically significant

2. Table 2. Parent reports (n=142) - SDQ scores and subscales
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Mean Mean MeantSD Group Mean
+ + diff.
SD SD
Total 13.1+ 9.8+ 6.3+4.6  <0.001** CFA vs 33
Difficulties 6.7 6.3 CLP
CFA vs 6.8
CON
CLP vs 3.5
CON
Emotional 35+ 26+ 1.8+2.0 | <0.001** CFA vs 1.7
problems 2.4 2.3 CON
Conduct 15+ 14+ 09+1.2 115
problems 1.8 1.7
Hyperactiv 45+ 36t 2.3+24  <0.001** CFA vs 2.2
ity 29 2.7 CON
Peer 35+ 21+ 1.3+1.1 @ <0.001** CFA vs 1.4
Problems 1.8 21 CLP
CFA vs 2.2
CON
CLP vs 0.8
CON
Prosocial 8.1% 8.4+ 83+17 0.69
1.8 1.7
Impact on 25 1.7+ 0.6+1.5 <0.001%** CFA vs 1.9
QoL 2.8 21 CON

N= number of subjects
"= One way ANOVA to compare the means among the groups
*= Statistically significant at a p-value of <0.05
**= Statistically significant at a p-value of <0.001

3. Table 3. Self reports (n=144) - SDQ scores and subscales
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0.027

<0.001

* %

0.016*

<0.001

* %

<0.001

*%
<0.001
*%

<0.001

* %

0.04*

<0.001

* %



Total
Difficulties

Emotional
problems

Conduct
problems

Hyperactivity

Peer
Problems

Prosocial

Impact on
QoL

Meant
SD

120+
6.2

18+
1.7

40+
2.3

2.8+
1.8

Meant

SD

10.6 £
5.4

18+
15

3.7+
1.9

23+
1.7

Mean
+SD

85+
1.7

13+
1.5

35+
2.2

13+
1.2

0.005

.101

0.142

0.459

<0.00

1**

0.145

0.091

Group Mean
difference
CFA 3.5
S
CON
CFA 1.4
S
CON
CLP vs 0.9
CON

N= number of subjects
= One way ANOVA to compare the means among the groups

*= Statistically significant at a p-value of <0.05
**= Statistically significant at a p-value of <0.001
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4. Table 4. Teacher reports (n=86) - SDQ scores and subscales

Meant | Meant MeantSD Groups Mean
SD SD diff.

Total 10.8 7.6 6.3+5.8 0.030 CFA vs 4.4 0.026
Difficulties 7.9 5.7 * CON *
Emotional 25+ 2.1+ 1.6+2.0 .261
problems 2.5 2.0

Conduct 11+ 04+ 0.6+1.2 0.136
problems 1.7 0.8

Hyperactivity 3.8+ 2.7+ 26131 0.288

29 2.7
Peer 34+ 21+ 1.5+1.7 0.004 CFA vs 1.9 0.003
Problems 2.6 2.4 R CON e
Prosocial 7.7 79+ 74121 0.680
2.3 2.5
Impact on 13+ 0.8+ 05+1.1 0.098
QOL 1.7 1.5

N= number of subjects
= One way ANOVA to determine significant differences among the groups
*= Statistically significant at a p-value of <0.05
**= Statistically significant at a p-value of <0.01
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5. Figure 1. Mean SDQ scores for all groups.
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A similar trend is observed across all three informant groups, for all subscales (except prosocial),
where the highest levels of difficulties can be observed for the CFA group, followed by CLP,
while CON group has the lowest scores.
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6. Table 5. Frequencies of normal, borderline, and abnormal SDQ scores.

Group
Informant = Category CFA CLP CON Total Sig"
Count 29 30 49 108
Normal
% in Group 592% | 73.2% @ 942% @ 76.1%
Parent
R t Borderline count ’ ! : " SIS
eports %inGroup = 6.1% = 9.8% 1.9%  5.6%
e ! Count 17 7 2 26
norma
% in Group 347% | 17.1% 3.8% 18.3%
Count 34 33 52 119
Normal
% in Group 69.4% | 84.6% « 94.5% = 83.2%
Self Count 10 4 1 15
Renorts Borderline 0.015*
P % in Group 20.4% | 10.3% 1.8% 10.5%
Count 5 2 2 9
Abnormal
% in Group 10.2% 5.1% 3.6% 6.3%
Count 17 16 32 65
Normal % in Group 65.4% | 72.7% @ 86.5% = 76.5%
Count 3 4 1 8
Teacher Borderline
Reports % in Group 11.5% | 18.2% 2.7% 9.4% 0.147
Count 6 2 4 12
Abnormal
% in Group 23.1% 9.1% 10.8% 14.1%

T = Chi-Square test for categorical comparisons
*= Statistically significant at a p-value of <0.05
**= Statistically significant at a p-value of <0.001
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7. Figure 2. Categorical distributions among the groups

CFA CLP CON
a0 3E0% = Mormal
Parent reports = Bordeline
= Abnormal
Self reports

Teacher reports
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8. Table 6. Informant agreement among parent, teacher, and self-reports

Groups Mean Zorrelation Sig." Paired T-test ™
Parent 9.7
Pair 1 (n=139) 0.59%* <0.001 0.164
Teen 10.3
Parent 9.1
Pair 2 (n=86) 0.48** <0.001 0.117
Teacher 7.9
Teen 9.8
Pair 3 (n=86) 0.13 0.231 0.039*
Teacher 7.9

N= number of subjects
Pearson Correlation coefficient, significant results indicate agreement at a p-level of <0.001

™= paired t-test, significant results indicate disagreement, at a p-level of 0.05 (2-tailed)
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9. Table 7. Regression analysis for the predictive factors

ANOVA R square
<0.001* 442
R
B Sig.
No. of siblings .024 .926
No. of parents living in the
-1.250 .079
Factor Household
A good friend -3.526 <.001*
Frequency of being bullied 4.836 <.001*

10. Figure 3. Effect of significant social factors on total difficulty scor
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11. Figure 4. Frequencies of being bullied, and frequencies of having
a good friend across the groups
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12. Figure 5. Sample size calculation.
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D New [ Open Save D Clear Find sample size for 95% power ~ Report | 'p Help- Selecta help mode ~
"2

Mean [CFA) 14 E
Mean [Non-CFA) 10 EI

Standard deviation 5 E

Percent missing 20 EI

0 3 5 8 10 13 15 18 20 23 25 28 30 33 35 38 40 43 45 43 G50

5DA score [CFA)

N per group 53

0 3 5 8 10 13 15 18 20 23 25 28 30 33 35 38 40 43 45 48 50

5D score (Non-CFA)

With a sample of 53 subjects/per group, and an assumption that 20% will be missing, we will have a
power of 95%. This means that a sample size of 42 (53-20% = 53x0.8), would be appropriate.
This level was achieved in our study, since our sample sizes for each group ranged from 42-55.

13. Figure 6. Parent version of the SDQ.
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Not  Somewhat Certainly
True True True

Considerate of other people’s feelings

Restless, overactive, cannot stay still for long

Often complains of headaches, stomach-aches or sickness

Shares readily with other youth, for example books, games, food

Often loses temper

Would rather be alone than with other youth

Generally well behaved, usually does what adults request

Many worries or often seems wornied

Helpful if someone 1s hurt, upset or feeling ill

Constantly fidgeting or squnming

Has at least one good friend

Often fights with other youth or bullies them

Often unhappy, depressed or tearful
Generally liked by other youth

Easily distracted, concentration wanders

Nervous in new situations, easily loses confidence
Kind to younger children

Often lies or cheats

Picked on or bullied by other youth

Often offers to help others (parents, teachers, children)
Thinks things out before acting

Steals from home, school or elsewhere

Gets along better with adults than with other youth

Many fears, easily scared

(O O
(0 (o ] o o
|DDDDI:IEII:]I:I[:I DDCIEIDEIEID'CII:I[:I[:]D[:I[:ID

Good attention span, sees work through to the end

Score ranges from 0 to 40 for difficulties and 0-10 for pro-social. “Somewhat True” is always
scored as 1. “Not True: scores O for difficulties items, or 2 for pro-social items.
“Certainly True: scores 2 for difficulties, or O for pro-social. Higher scores indicate greater difficulties.
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14. Figure 7. Self-report version of the SDQ.

Not
True

Somewhat Certainly

True

True

1 try to be nice to other people. I care about their feelings

1 am restless, I cannot stay still for long

I get alot of headaches, stomach-aches or sickness

T usually share with others, for example CD’s, games, food

I get very angry and often lose my temper

I would rather be alone than with people of my age

T usually do as I am told

I worry a lot

I am helpful if someone is hurt, upset or feeling ill

I am constantly fidgeting or squirming

I have one good friend or more

Ifight alot. Ican make other people do what I want

T'am often unhappy. depressed or tearful

Other people my age generally like me

I am easily distracted, I find it difficult to concentrate

I am nervous in new situations. I easily lose confidence

I am kind to younger children

Tam often accused of lying or cheating

Other children or young people pick on me or bully me

I often offer to help others (parents, teachers, children)

I think before I do things

I take things that are not mine from home, school or elsewhere

1 get along better with adults than with people my own age

T have many fears, I am easily scared

I finish the work I'm doing. My attention 1s good

OO00o0oooooooooooOoiooooooo.

OOO0000o|00oojooooo|0oOooo|ooOoono. .

|I:II:II:IEIDI:II:ICII:I DDDDDDDDIDDDDDDDD
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15. Figure 8. Teacher version of the SDQ

Not
True

True

Somewhat Certainly
True

Considerate of other people’s feclings

Restless, overactive, cannot stay still for long

Often complains of headaches, stomach-aches or sickness

Shares readily with other youth, for example pencils, books, food

Often loses temper

Would rather be alone than with other youth

Generally well behaved, usually does what adults request

Many womes or often seems worried

Helpful if someonc is hurt, upset or fecling ill

Constantly fidgeting or squirming

Has at least one good friend

Often fights with other youth or bullies them

Often unhappy, depressed or tearful

Generally hked by other youth

Easily distracted, concentration wanders

Nervous in new situations, casily loses confidence

Kind to younger children

Often lies or cheats

Picked on or bullied by other youth

Often offers to help others (parents, teachers, children)

Thinks things out before acting

Steals from home, school or elsewhere

Gets along better with adults than wath other youth

Many fears, casily scared

Good attention span, sees work through to the end

OOo|000OOooooooooooopoioeooooo|ie

OOo000oOooeooIooooooooieooooa.Eio

EIEIDD|DDDE]D OO0 00oooooooooo2ao;|.
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16. Figure 9. The parent version impact supplement of the SDQ.

Ovu'ull.doywtlmklhlmdnldhudlfﬁcu!uumoncummtof&cl'ollomm
concentration, behavior or being able to get on with other people?

Yes- Yes- Yes-
minor definite severe
No difficultics difficultics difficultics
O O O O

If you have answered "Yes®, plcase answer the following questions about these difficultics:

« How long have these difficultics been present?

Less than 1-5 6-12 Over
a month months months a ycar
O O O O
« Do the difficultics upsct or distress your child?
Not Onlya A medium A great
atall little amount
O O O O
« Do the difficultics interfere with your child's everyday life in the following arcas?
Not Only a A medium A great
atall little amount deal
HOME LIFE O O O O
FRIENDSHIPS O O O O
CLASSROOM LEARNING | O O O
LEISURE ACTIVITIES 0 O O O
« Do the difficultics put a burden on you or the family as a whole?
Not Only a A medium A great
atall little amount deal
O O O O

The impact supplement identifies the psychological impact on different aspects of
the adolescent’s life. Score ranges from 0-10 for parents and self-filled reports, and
0-6 for teacher reports.
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17. Figure 10. Impact supplement for the self-report version of the SDQ.

Overall, do you think that you have difficultics in any of the following arcas:
emotions, concentration, behavior or being able to get on with other people?

Yes- Yes- Yes-
minor definite severe
No difficulties difficultics difficulties
O O O O

If you have answered "Yes”, please answer the following questions about these difficulties:

« How long have these difficulties been present?

Less than 1-5 6-12 Over
a month months months a year
O O O O
« Do the difficultics upsct or distress you?
Not Only a A medium A great
atall little amount deal
O O O O
= Do the difficulties interfere with your everyday life in the following arcas?
Not Only a A medium A great
atall little amount deal
HOME LIFE 0O O O O
FRIENDSHIPS O O O O
CLASSROOM LEARNING O O O O
LEISURE ACTIVITIES 0 0O O O
« Do the difficultics make it harder for those around you (family, friends, teachers, etc.)?
Not Only a A medium A great
at all little amount deal
O O O O
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18. Figure 11. Impact supplement for the teacher version of the SDQ.

Overall, do you think that this student has difficulties in any of the following arcas:
emobions, concentration, behavior or being able to get on with other people?

Yes- Yes- Yes-
minor definite severe
No difficulties difficulties difficulties
O O O O

If you have answered "Yes”, please answer the following questions about these difficulties:

« How long have these difficulties been present?

Less than 1-5 6-12 Over
a month months moaths a year
O O O O
« Do the difficulties upset or distress this studem?
Not Only a A medium A great
at all lintle amount deal
O O O O
« Do the difficulties interfere with this student’s everyday life in the following areas?
Not Only a A medium A great
atall little amount deal
PEER RELATIONSHIPS O O O O
CLASSROOMLEARNING [ O O a
« Do the difficulties put a burden on you or the class as a whole?
Not Only a A medium A great
atall little amount deal
O O O O
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19. Figure 12. Scoring the SDQ

11 May 2015

Scoring the Strengths & Difficulties Questionnaire for age 4-17

The 25 items in the SDQ comprise 5 scales of 5 items each. It is usually easiest to score all 5
scales first before working out the total difficulties score. ‘Somewhat True’ is always scored as
1, but the scoring of ‘Not True’ and ‘Certainly True’ varies with the item, as shown below scale
by scale. For each of the 5 scales the score can range from 0 to 10 if all items were completed.
These scores can be scaled up pro-rata if at least 3 items were completed, e.g. a score of 4
based on 3 completed items can be scaled up to a score of 7 (6.67 rounded up) for 5 items.

Table 1: Scoring symptom scores on the SDQ for 4-17 year olds

Not Somewhat Certainly
True True True
Emotional problems scale
ITEM 3: Often complains of headaches... (! get a lot of headaches...) 0 1 2
ITEM 8: Many worries... (f worry a lof) 0 1 2
ITEM 13: Often unhappy, downhearted... ({ am often unhappy....) 0 1 2
ITEM 16: Nervous or clingy in new situations... (f am nervous in new 0 1 2
situations .. )
ITEM 24: Many fears, easily scared (/ have many fears.. ) 0 1 2
Conduct problems Scale
ITEM 5: Often has temper tantrums or hot tempers (f get very angry) 0 1 2
ITEM 7: Generally obedient... (/ usually do as | am told) 2 1 0
ITEM 12: Often fights with other children... (/ fight a lof) 0 1 2
ITEM 18: Often lies or cheats (f am often accused of lying or cheating) 0 1 2
ITEM 22: Steals from home, school or elsewhere (/ take things that are not 0 1 2
mine)
Hyperactivity scale
ITEM 2: Restless, overactive. .. (I am restless. ) 0 1 2
ITEM 10: Constantly fidgeting or squirming (! am constantly fidgeting ....) 0 1 2
ITEM 15: Easily distracted, concentration wanders (/ am easily distracted) 0 1 2
ITEM 21: Thinks things out before acting (/ think before | do things) 2 1 0
ITEM 25: Sees tasks through to the end... (! finish the work | am doing) 2 1 0
Peer problems scale
ITEM 6: Rather solitary, tends to play alone (f am usually on my own) 0 1 2
ITEM 11: Has at least one good friend (I have one goof friend or more) 2 1 0
ITEM 14: Generally liked by other children (Other people my age generally 2 1 0
like me)
ITEM 19: Picked on or bullied by other children... (Other children or young 0 1 2
peaple pick on me)
ITEM 23: Gets on better with adults than with other children (/ get on better 0 1 2
with aduits than with people my age)
Prosocial scale
ITEM 1: Considerate of other people's feelings (/ try to be nice to other 0 1 2
pecple)
ITEM 4: Shares readily with other children... (f usually share with others) 0 1 2
ITEM 9: Helpful if someone is hurt... (f am helpful is someone is hurt...) 0 1 2
ITEM 17: Kind to younger children (/ am kind to younger children) 0 1 2
ITEM 20: Often volunteers to help others... (f offen volunteer to help others) 0 1 2
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[85)

Total difficulties score: This is generated by summing scores from all the scales except the
prosocial scale. The resultant score ranges from 0 to 40, and is counted as missing of one of
the 4 component scores is missing.

‘Externalising’ and ‘internalising’ scores: The externalising score ranges from 0 to 20 and is
the sum of the conduct and hyperactivity scales. The internalising score ranges from 0 to 20 and
is the sum of the emotional and peer problems scales. Using these two amalgamated scales
may be preferable to using the four separate scales in community samples, whereas using the
four separate scales may add more value in high-risk samples (see Goodman & Goodman.
2009 Strengths and difficulties questionnaire as a dimensional measure of child mental health. J
Am Acad Child Adolesc Psychiatry 48(4), 400-403).

Generating impact scores

When using a version of the SDQ that includes an ‘impact supplement’, the items on overall
distress and impairment can be summed to generate an impact score that ranges from 0 to 10
for parent- and self-report, and from 0 to 6 for teacher-report.

Table 2: Scoring the SDQ impact supplement

Not Only a Amedium  Agreat
at all little amount deal
Parent report:
Difficulties upset or distress child 0 0 1 2
Interfere with HOME LIFE 0 0 1 2
Interfere with FRIENDSHIPS 0 0 1 2
Interfere with CLASSROOM LEARNING 0 0 1 2
Interfere with LEISURE ACTIVITIES 0 0 1 2
Teacher report:
Difficulties upset or distress child 0 0 1 2
Interfere with PEER RELATIONS 0 0 1 2
Interfere with CLASSROOM LEARNING 0 0 1 2
Self-report report:
Difficulties upset or distress child 0 0 1 2
Interfere with HOME LIFE 0 0 1 2
Interfere with FRIENDSHIPS 0 0 1 2
Interfere with CLASSROOM LEARNING 0 0 1 2
Interfere with LEISURE ACTIVITIES 0 0 1 2

Responses to the questions on chronicity and burden to others are not included in the impact
score. When respondents have answered ‘no’ to the first question on the impact supplement
(i.e. when they do not perceive themselves as having any emotional or behavioural difficulties),
they are not asked to complete the questions on resultant distress or impairment; the impact
score is automatically scored zero in these circumstances.
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Cut-points for SDQ scores: original three-band solution and newer four-band solution

Although SDQ scores can be used as continuous variables, it is sometimes convenient to
categorise scores. The initial bandings presented for the SDQ scores were ‘normal’, ‘borderline’
and ‘abnormal’. These bandings were defined based on a population-based UK survey,
attempting to choose cutpoints such that 80% of children scored ‘normal’, 10% ‘borderline’ and
10% ‘abnormal’.

More recently a four-fold classification has been created based on an even larger UK
community sample. This four-fold classification differs from the original in that it (1) divided the
top ‘abnormal category into two groups, each containing around 5% of the population, (2)
renamed the four categories (80% ‘close to average’, 10% ‘slightly raised, 5% ‘high’ and 5%
‘very high’ for all scales except prosocial, which is 80% ‘close to average’, 10% 'slightly
lowered’, 5% ‘low’ and 5% ‘very low"), and (3) changed the cut-points for some scales, to better
reflect the proportion of children in each category in the larger dataset.

Table 3: Categorising SDQ scores for 4-17 year olds

Original three-band Newer four-band categorisation
categorisation
Normal  Borderline Abnormal | Closeto  Slightly High Very high
average raised (/Low) (very low)
(fslightly
lowered)
Parent completed SDQ
Total difficulties score 0-13 14-16 17-40 0-13 14-18 17-19 20-40
Emotional problems score 0-3 4 5-10 0-3 4 5-6 7-10
Conduct problems score 0-2 3 4-10 0-2 4-5 6-10
Hyperactivity score 0-5 6 7-10 0-5 6-7 8 9-10
Peer problems score 0-2 3 4-10 0-2 3 4 5-10
Prosocial score 6-10 5 0-4 8-10 7 6 0-5
Impact score 0 1 2-10 0 1 2 3-10
Teacher completed SDQ
Total difficulties score 0-11 12-15 16-40 0-11 12-15 16-18 19-40
Emotional problems score 0-4 5 6-10 0-3 4 5 6-10
Conduct problems score 0-2 3 4-10 0-2 4 5-10
Hyperactivity score 0-5 6 7-10 0-5 6-7 8 9-10
Peer problems score 0-3 4 5-10 0-2 3-4 5 6-10
Prosocial score 6-10 5 0-4 6-10 5 4 0-3
Impact score 0 1 2-10 0 1 2 3-10
Self-completed SDQ
Total difficulties score 0-15 16-19 20-40 0-14 15-17 18-19 20-40
Emotional problems score 0-5 6 7-10 0-4 5 6 7-10
Conduct problems score 0-3 4 5-10 0-3 4 5 6-10
Hyperactivity score 0-5 6 7-10 0-5 6 7 8-10
Peer problems score 0-3 4-5 6-10 0-2 3 4 5-10
Prosocial score 6-10 5 0-4 7-10 6 5 0-4
Impact score 0 1 2-10 0 1 2 3-10

Note that both these systems only provide a rough-and-ready way of screening for disorders;
combining information from SDQ symptom and impact scores from multiple informants is better,
but still far from perfect.
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20. UHCMC IRB Approval

| IRB ADMINISTRATION OFFICE
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appropriateness of the methods used to obtain informed consent and the risks and potential medical benefits of the
investigation, the current submission is acceptable under Federal Human Subject Protection regulations promulgated
under 45 CFR 46 and 21 CFR 50 and 56.

Date of Approval: 12/20/2017

The current expiration date for this study is: 12/05/2018
(The expiration date is the last day that a protocol has IRB approval)

. Per Federal regulation, changes MAY NOT be made to any element of the current research without prior IRB
approval, except to eliminate an immediate and apparent hazard to subjects enrolled in the trial

. Per Federal regulation, the research may not continue without IRB approval. You must submit a request for
continuation at least 6-8 weeks prior to the expiration date noted above. Once the study is complete, the IRB
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. Failure to retain current IRB approval may result in archiving of the current study and human subjects non-
compliance allegations.
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If you have any questions or concerns, please contact the UHCMC IRB office at (216) 844-1529. The UHCMC IRB
appreciates your commitment towards the ethical conduct of human subjects research

The UHCMC IRB operates under the HHS Federal Wide Assurance of Compliance rumber 00003937 and
IRB registration mumbers 00000654, 00001691 and 00005600

p. 1of 1 for Rany M Bous iRIS Reference # 078152
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21. Parent Consent Form

IRB NUMBER: 07-17-39
q IRB APPROVAL DATE: 12/06/2017

07/21/2017 IRB EXPIRATION DATE: 12/05/2018

Informed Consent

Research Statement

We are currently conducting a study entitled “Social-emotional Coping in Adolescents with
Craniofacial Conditions” that compares the psycho-social adjustment of adolescents with
craniofacial conditions to that of adolescents without craniofacial conditions. The following
questionnaire is collected for the purpose of research. We are requesting your participation in
this study because you are a parent of a teen with a craniofacial condition, who was seen by
our craniofacial team.

The main purpose of this study is to identify and compare the psycho-social aspects of
adolescents with craniofacial conditions compared to adolescents without craniofacial
conditions. Our secondary objectives are to identify support systems that might help them
cope better.

The questionnaire takes around 15 minutes to complete. It includes questions about social and
behavioral functioning of adolescents. Additional questions involve the support structures, and
social-economic status of the families. If you accept to be a part of our research, we will ask you
to fill the questionnaire, and have your adolescent son\daughter fill a different version of it as
well. Also, we would request that you recommend to us one teacher that you think can fill the
teacher version of the questionnaire on behalf of your child. If you do not wish to have a
teacher participate, it will not affect your enrollment in the study and you can still participate in
the study.

Teachers offer an adult’s view of the child in relation to a relatively large peer group of the
same age. Also, social encounters outside home can be more difficult for the affected teens, and
thus we believe that teacher reports can be helpful in identifying the behavioral functioning of
adolescents.

If you and your child accept and recommend a teacher, we will contact the teacher, and
explain to them the purpose of our study, and have them fill out the teacher version of the
questionnaire. We will collect our data on a secure web portal, to protect the privacy of your
information. However, the teacher will preserve the right to deny participation. In that case,
your enrollment will not be affected.

If you do not wish for us to contact one your child’s teachers, you can still participate in the
study.

Page 1 0f3
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IRB NUMBER: 07-17-39
g IRB APPROVAL DATE: 12/06/2017

07/21/2017 IRB EXPIRATION DATE: 12/05/2018

Risks and discomforts

There is no risk of physical harm to being in this study, but there is a small risk of loss of
privacy and confidentiality which we are protecting against by careful handling of all
information. We will use secure web portals for the data collection and storage to protect the
privacy of our information.

Benefits

Although there are no direct benefits to our participants, we are anticipating a significant
benefit to the community, especially those affected with craniofacial conditions or cleft lip
and palate. Our findings would allow us to recommend better support systems for schools
and parents and help them implement prevention initiatives, with the long-range goal of
developing evidence-based intervention strategies by school personnel and pediatric
psychologists.

fidentiali

Efforts will be made to keep the personal information in your research record private and
confidential, but absolute confidentiality cannot be guaranteed. The University Hospitals
Cleveland Medical Center Institutional Review Board may review your study records. The UH
REDCap will be used for data collection and storage. It is a secure web application for building
and managing online surveys and databases, that serves to protect the confidentiality and
privacy of your information.

Compensation

Each participating teenager will get a $10 Amazon gift card each, as a token of appreciation for
being a part of our research.

Contact Person

If you have any questions regarding the study, concerns or complaints about the study in the
future, please contact the primary investigator, Dr. Rany Bous. E-mail: rmb184@case.edu. Cell:
440-832-9405.

If the researchers cannot be reached, or if you would like to talk to someone other than the
researcher(s) about; concerns regarding the study; research participant’s rights; research-
related injury; or other human subject issues, please call the University Hospitals Cleveland

Page 2 of 3

IRB NUMBER: 07-17-39
IRB APPROVAL DATE: 12/06/2017

07/21/2017 IRB EXPIRATION DATE: 12/05/2018
Medical Center’s Research Subject Rights phone line at (216) 983-49/9 or write to: The

Assaociate Chief Scientific Officer, The Clinical Research Center, University Hospitals Cleveland
Medical Center, 11100 Euclid Avenue, Lakeside 1400, Cleveland, Ohio, 44106-7061.

Voluntary Participation and Right to Withdraw

Participation is voluntary, refusal to participate will involve no penalty or loss of benefits to
which the participant is otherwise entitled and the participant may discontinue participation at
any time.

Thank you for taking the time to read this, your participation is highly appreciated.
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22. Child Assent form

. IRBNUMBER: 07-17-39
9 IRB APPROVAL DATE: 12/06/
IRB EXPIRATICON DATE: 12/02

We are conducting a study at the University Hospitals Craniofacial Team/Case Western Reserve
University to examine the psychosocial experiences of teenagers who have been seen by our
craniofacial teams. We are requesting your participation in this study because you are a teen
with a craniofacial condition, and was seen by our craniofacial team.

Research Statement

We are currently conducting a study entitled “Social-emotional Coping in Adolescents with
Craniofacial Conditions” that compares the psycho-social adjustment of adolescents with
craniofacial conditions to that of adolescents without craniofacial conditions. The following
questionnaire is collected for the purpose of research.

The following questionnaire is collected for the purpose of research. The study has 3
components, (3 questionnaires), one to be filled by your parent, one by you (without assistance and in
a private place), and one by one of your teachers that you and your parent may recommend.

The questionnaire takes around 15 minutes to complete. It includes questions about social and
behavioral functions. Also, we would request from you and your parents to recommend one
teacher that you think can fill the same questionnaire on your behalf.

If you are comfortable with us contacting one of your teachers, we would like to have your
permission to do so. We will contact the teacher, and explain to them the purpose of our study,
and have them fill out the teacher version of the questionnaire. We will collect our data on a
secure web portal, to protect the privacy of your information. However, the teacher will
preserve the right to deny participation. In that case, your enrollment will not be affected.

If you not wish for us to contact one of your teachers, you can still participate in the study.

Risks and discomforts

There is no risk of physical harm to being in this study, but there is a small risk of loss of
privacy and confidentiality which we are protecting against by careful handling of all
information. We will use secure web portals for the data collection and storage to protect the
privacy of our information.

Benefits

Although there are no direct benefits to our participants, we are anticipating a significant benefit
to the community, especially those affected with craniofacial conditions or cleft lip and palate.
Our findings would allow us to recommend better support systems for schools and parents and
help them implement prevention initiatives, with the long-range goal of developing evidence-
based intervention strategies by school personnel and pediatric psychologists.

120



. |IRBNUMBER: 07-17-39
9 IRB APPROVAL DATE: 12/06/2017
IRB EXPIRATION DATE: 12/05/2018

Confidentiality

Efforts will be made to keep the personal information in your research record private and
confidential, but abseolute confidentiality cannot be guaranteed. Your name will be removed
from all documents and replaced with a code. The University Hospitals Cleveland Medical
Center Institutional Review Board may review your study records. The UH REDCap will be
used for data collection and storage. It is a secure web application for building and managing
online surveys and databases that serves to protect the confidentiality and privacy of your
information.

Compensation

You will receive a $10 Amazon gift card for participation, upon completion of the
questionnaires.

Contact Person

If you have any questions regarding the study, concerns or complaints about the study in the
future, please contact the primary investigator, Dr. Rany Bous. E-mail: rmb184@case.edu. Cell:
440-832-9405,

If the researchers cannot be reached, or if you would like to talk to someone other than the
researcher(s) about; concerns regarding the study; research participant’s rights; research-
related injury; or other human subject issues, please call the University Hospitals Cleveland
Medical Center’s Research Subject Rights phone line at (216) 983-4979 or write to: The
Associate Chief Scientific Officer, The Clinical Research Center, University Hospitals Cleveland
Medical Center, 11100 Euclid Avenue, Lakeside 1400, Cleveland, Ohio, 44106-7061.

Voluntary Participation and Right to Withdraw

Participation is voluntary, refusal to participate will involve no penalty or loss of benefits to
which the participant is otherwise entitled and you may discontinue participation at any time.
Please note that there will be no additional obligation after filling out the survey and that no personal
information will be collected to tie you to your participation in the study. You can withdraw at anytime.

To ensure maximum confidentiality, we have replaced your name with the following code:
“..". Please use this code tofill the form.

If you have any questions about the study, please contact Rany Bous, BDS at 440-832-
9405 or rmb184@case.edu.
Thank you for taking the time to read this, your participation is highly appreciated.

Sincerely,

Rany Bous

Orthedontic department — School of Dental Medicine
Case Western Reserve University

440-832-9405

rmb184@case.edu
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23. Teacher recruitment letter

Dear teacher/ Mr. “..”/ Ms. “...”,

We are conducting a study at the University Hospitals Craniofacial Team/Case Western Reserve
University to examine the psychosocial experiences of teenagers who have been seen by our
craniofacial teams and orthodontic clinics. The study is entitled “Social-emotional Coping in
Adolescents with Craniofacial Conditions” that compares the socio-emotional adjustment of
adolescents with craniofacial conditions, to that of adolescents without craniofacial conditions.
The following questionnaire is collected for the purpose of scientific research. You are being
asked to participate in this study because you are a teacher of a teen with a craniofacial
condition or a teacher of a teen without a craniofacial condition seeking orthodontic treatment

at our clinic.

One of your students, “name”, is one of our participants and we got permission and
recommendation from your student and his/her parents to enroll you in our study to get a

teacher’s perspective.

The main purpose of this study is to identify and compare the difficulties and strengths that
face teens with craniofacial conditions compared to non-affected ones. Our secondary
objectives are to identify support systems that might help them cope better. Teachers offer an
adult’s view of the child in relation to a relatively large peer group of the same age. Also, social
encounters outside home can be more difficult for the affected patients, and thus we believe

that teacher reports can be helpful in identifying the behavioral functioning of adolescents.

The questionnaire takes around 15 minutes to complete. It includes questions about social and
behavioral functioning of adolescents. We are only contacting you after obtaining the
permission of your student and their parent, and they recommended you as the most
appropriate teacher to participate. If you accept to be a part of our research, we will ask you to
fill the questionnaire.

The study has 3 components, (3 questionnaires), one to be filled by the parent, one by the child
(without assistance and in a private place), and one by yourself, as the teacher chosen by the
parent to participate.

Our purpose is to utilize the data to better understand the psycho-social strengths and
difficulties that face teenagers, recommend better support systems for schools and parents and
help them implement prevention initiatives. That comes with the long-range goal of developing
evidence-based intervention strategies by school personnel and pediatric psychologists.

Please note that there will be no additional obligation after filling out the survey. You can
withdraw at any time or deny participation. If you deny participation, your student may still
participate in our study. Your response is completely private and will not be revealed to
the parents or your student.
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Risks and discomforts

There is no risk of physical harm to being in this study, but there is a small risk of loss of
privacy and confidentiality which we are protecting against by careful handling of all
information. We will use secure web portals for the data collection and storage to protect the
privacy of our information.

Benefits

Although there are no direct benefits to our participants, we are anticipating a significant
benefit to the community, especially those affected with craniofacial conditions or cleft lip and
palate. Our findings would allow us to recommend better support systems for schools and
parents and help them implement prevention initiatives, with the long-range goal of developing
evidence-based intervention strategies by school personnel and pediatric psychologists.

Confidentiality

Efforts will be made to keep the personal information in your research record private and
confidential, but absolute confidentiality cannot be guaranteed. The University Hospitals
Cleveland Medical Center Institutional Review Board may review your study records. The UH
REDCap will be used for data collection and storage. It is a secure web application for building
and managing online surveys and databases that serves to protect the confidentiality and
privacy of your information. Your name and contact info will be deleted from our records once
we receive your questionnaire.

Compensation

Each participating teenager will get a $10 Amazon gift card each, as a token of appreciation
for being a part of our research.

v Participati i Ri Nithd

Participation is voluntary, refusal to participate will involve no penalty or loss of benefits to
which the participant is otherwise entitled and the participant may discontinue participation at
any time.

We would be grateful if you would be willing to participate in this survey, as this will promote
our understanding of psycho-social functioning among teenagers. If you consent to this project,
please follow the link below to answer the questionnaire on a secure portal. If you are unsure
how to answer any of the questions, it is acceptable to leave it blank.

To ensure maximum confidentiality, we have replaced your student’s name with the
following code: “....”. Please use this code to fill the form.

Please go to the following link to proceed to the teacher questionnaire:

If you have any questions about the study, please contact Rany Bous, BDS at 440-832-
9405 or rmb184@case.edu.
Thank you for taking the time to read this, your participation is highly appreciated.

Sincerely,

Rany Bous

Orthodontic department —School of Dental Medicine
Case Western Reserve University

440-832-9405

rmblg8a@case.edu
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24. Table 8. Comparison between our CON and US normative data

| CON (n=55) | US Norms (n=9878) | Sig.*
Total Difficulties I 6.3+4.6 I 7.1£5.7 I NS
Emotional problems I 1.8+£2.0 I 1.6+1.8 I NS
Conduct problems I 09+1.2 I 1.3£1.6 I NS
Hyperactivity I 23+24 I 2.842.5 I NS
Peer Problems I 1.3+1.1 I 1.4+1.5 I NS
Prosocial 83+1.7 I 8.6+1.8 I NS
Impact on QOL ‘ 0615 | 0.41.3 | s
* = Independent T-test significance at a p-value of <0.05

NS= No significant differences

Showing an appropriate control group, that functions similar to the normal
population. This also implies that orthodontic patients function is in line with
normative data
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