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Abstract

Objectives—This study examined the behavioral health of young children with oral clefts, and
effects of satisfaction with facial appearance, cleft-team care, number of cleft-related surgeries and
socioeconomic status.

Subjects and Methods—The study included a population-based sample of 104 children ages
2-12 years with isolated oral clefts from the state of lowa. Behavior was evaluated with the Child
Behavior Checklist or the Pediatric Behavior Scale 30, depending on age, compared to normative
samples.

Results—Risks of behavioral problems were not significantly different from normative samples
except for higher inattention/hyperactivity risks at age 6-12 years. Low satisfaction with facial
appearance was associated with behavioral problems in all domains, except aggression. Team-care
effects were not associated with behavioral problems. Number of cleft-related surgeries was
associated with increased anxiety/depression and somatic symptom risks. Higher socioeconomic
status was associated with reduced inattention/hyperactivity, aggressive/oppositional behavior,
and somatic symptoms.
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Conclusions—Most children with oral clefts may have similar behavioral health outcomes to
unaffected children, except for increased inattention/hyperactivity risks at older ages. However,
low satisfaction with facial appearance, increased exposure to surgeries and lower socioeconomic
status may significantly increase behavioral problems. Also, the findings emphasize the need to
study the representation of behavioral health professionals on cleft teams and access to behavioral
healthcare.

Keywords

Oral clefts; cleft lip; cleft palate; behavioral health; child development; cleft team care;
socioeconomic status; disparities

Oral clefts are among the most common birth defects, occurring in about 1/1000 births with
variation by geography and ancestry (Mossey et al., 2009). In the United States, more than
7,000 babies were born with oral clefts per year between 2004 and 2006 (Parker et al.,
2010). Oral clefts may impose a large burden on the physical health, psychosocial
wellbeing, and quality of life of affected individuals (Wehby & Cassell, 2010, Wehby et al.,
2006). Adverse effects begin early in life and can include reduced fetal growth (Wehby et al,
2011a), feeding problems, frequent ear infections, speech and hearing difficulties, and
increased hospitalizations, healthcare expenditures, and costs (Boulet et al., 2009, Nackashi
et al., 2002, Cassell et al., 2008, Weiss et al., 2009). A few studies of long-term outcomes
suggest increased hospital admission and length of stay (Wehby et al., 2011b), mortality and
suicide rates (Christensen et al., 2004), increased need for mental health services
(Christensen & Mortensen, 2002), and increased risks of certain cancers (Bille et al., 2005).
However, these studies have been limited to the Danish population, and long-term effects in
more diverse populations are understudied.

The effects of oral clefts on the behavioral and psychosocial wellbeing of affected
individuals has received considerable research attention (Hunt et al., 2005). However, study
results have been somewhat inconsistent due to wide variation in measurement methods, use
of small convenience and often clinic-based samples, and limited analytical models; thus the
need for further research in this area remains. Some studies have reported increased risk for
mental health and psychosocial challenges from infancy throughout adulthood (Kapp-Simon
etal., 1992, Hunt et al., 2006, Kapp-Simon & Krueckeberg, 2000, Kapp-Simon & McGuire,
1997, Brand et al., 2009), but other studies have not found elevated risks (Collett et al.,
2011). Increased risks for behavioral/emotional or adjustment problems have been reported
for children and adolescents with oral clefts compared to unaffected individuals (Hunt et al.,
2007, Slifer et al., 2006) with speech and esthetic concerns identified as contributing factors
(Hunt et al., 2006, Richman, 1997, Hunt et al., 2005). Recent studies have reported adverse
effects of oral clefts on neuropsychological outcomes among children and adolescents
(Conrad et al., 2009) and differences in the brain structures of children with oral clefts
compared to unaffected individuals (Nopoulos et al., 2005, Nopoulos et al., 2007), some of
which have been suggested to be related to social functioning. Increased rates of learning
disabilities have also been reported in children with oral clefts (Broder et al., 1998, Richman
etal., 1988).

While previous studies have provided valuable insights into potential effects of oral clefts on
the behavioral health of affected children, some limitations need to be further addressed in
order to better identify the psychosocial needs and develop interventions to improve the
behavioral outcomes of at-risk children. One major shortcoming is the dearth of studies
involving children younger than school age (< 6 years). Evaluating the behavioral outcomes
of children with oral clefts at young ages is needed for earlier identification and treatment of
behavioral problems and improving the future health and wellbeing of affected individuals.

Oral Dis. Author manuscript; available in PMC 2013 January 1.
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Furthermore, there is a need to study the behavior of affected children using large and
population-based rather than small clinic-based samples that are highly prone to bias, in
order to provide more definitive evidence on the relationship between oral clefts and
behavior.

Another limitation of the literature is the minimal identification of predictors of behavioral
problems specifically for children with oral clefts. To our knowledge, there is no thorough
evaluation of how socioeconomic status (SES), number of surgeries, and access to an
organized cleft team1 that can provide and coordinate the various types of needed specialty
care are associated with the risk of behavioral problems among children with oral clefts.
Identifying predictors of behavioral problems specifically among children with oral clefts is
essential for effective screening of at-risk children as they may face specific risk factors
some of which are not as relevant to the general population. Mainly among these are the
higher rates of low satisfaction with facial appearance, speech problems and need for
medical and surgical interventions, which are not only relevant for behavior on their own but
may modify the effects of other factors such as SES on behavior. For example, even though
higher SES may positively affect behavior in the general population (Roza, 2009), the
greater need for medical and surgical interventions and higher rates of dissatisfaction with
facial appearance and speech problems among children with oral clefts may intensify the
effects of SES on behavior in the cleft population as children in high SES households are
more likely to obtain needed treatments for these problems. In addition, higher SES may
directly compensate for some of the cleft-related risk factors for behavior such as
satisfaction with facial appearance. On the other hand, children with oral clefts are at greater
risk of being born in lower SES households (Clark et al., 2003, Durning, 2007). Therefore,
evaluating the impact of SES on behavioral health specifically for children with oral clefts is
critical for understanding the role of social and economic factors in differences in behavioral
health among affected children.

Similarly, the effect of number of surgical treatments on the behavioral health of children
with oral clefts has not been adequately explored. Children with oral clefts typically undergo
several cleft repair surgeries depending on the child’s age, cleft type and severity. These
surgeries generally start within the first several months of life as is recommended (ACPA,
1993). Surgical treatments may have both positive and negative effects on the child’s
behavior, and the net effect is unknown. On the one hand, an increase in the humber of
surgical treatments can be very stressful to both children and parents and may have adverse
effects on the child’s emotional and psychological status (Kapp-Simon, 2004), although
these effects have not been thoroughly investigated. On the other hand, obtaining needed
surgeries may improve longer-term behavioral/emotional well-being through improving
satisfaction with facial esthetics and speech performance. Therefore, the direction of the net
effect of the number of surgeries on behavior at younger ages cannot be determined a priori
and requires empirical evaluation. Assessing the effects of the number of surgical treatments
on children’s behavioral health is needed in order to identify and address any potential
adverse effects on behavior when planning surgical treatments.

Providing care through organized cleft teams involving multiple specialties and health
professionals has become the standard model for treating children with oral clefts (Strauss,
1999). However, there is a paucity of research on effects of team care on the risk of
behavioral problems among children with oral clefts (Robbins et al., 2010, Austin et al.,
2010). Such research is needed for evaluating the effectiveness of team care in improving
the behavioral outcomes of children with oral clefts. Further, SES, number of cleft surgical

1Cleft teams” can have several names (cleft and craniofacial team, cleft palate team, and others) and for purposes of this paper, they
will be used synonymously throughout the paper.
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treatments, and obtaining team care are likely to be related due to the effects of SES on
access to healthcare and the potential effects of team care on treatment planning and quality.
Therefore, it is important to simultaneously evaluate the effects of these factors on the
behavioral outcomes of children with oral clefts.

This paper addresses these limitations by evaluating the prevalence of being at risk for
behavioral problems, using standardized instruments, in a population-based sample of
children between 2 and 12 years of age with isolated oral clefts and by assessing the effects
of satisfaction with facial appearance, team care, number of surgeries, and SES on the
behavioral outcomes.

Study Sample

A statewide population-based sample of living children born in lowa between January 1,
1990 and December 31, 2000 with isolated oral clefts with no evidence of additional non-
cleft structural birth defects, recognized etiology, or evidence of significant intellectual
disability was identified by the lowa Registry for Congenital and Inherited Disorders
(IRCID). Cases were reviewed by a clinical geneticist and in most cases, physical exams and
family histories were obtained. The IRCID conducts active, population-based surveillance of
pregnancy outcomes (elective terminations, stillbirths and live births) diagnosed with a birth
defect among lowa residents. Identified cases were matched to State of lowa death
certificate data to determine vital status and remove deceased individuals. Data were
collected via structured telephone interviews with the biological mothers by trained,
professional research interviewers in the spring and summer of 2003 when children were
between the ages of 2 and 12 years.

IRCID employed an extensive search of local, internet and commercial databases to find
current contact information for the study mothers. Mothers who currently did not have
custody of the child were excluded from the study. IRCID mailed study packets to mothers
including introductory letters and consent forms, which the mothers were requested to sign
and mail back to the study. Once signed informed consent was received, the mother's phone
number was released to the interviewers and a 20-minute telephone interview was conducted
with the mother, which included questions about the type and severity of the child’s cleft,
location and type of cleft care received thus far, access to general and cleft-related care,
current health status, clinical outcomes (e.g., satisfaction with esthetics and speech) and
social/family outcomes (e.g., school performance, parenting stress). Further details on
sampling and data collection are described elsewhere (Damiano et al., 2007). All
correspondence, consent forms and study instruments used were approved by the University
of lowa Institutional Review Board.

IRCID identified 455 children with isolated oral clefts who were born in lowa between 1991
and 2000. Of these, 129 were unlocatable and the families of another 81 children could not
be contacted by phone. Therefore, the study was able to locate and contact 245 mothers of
eligible children. Of these, 181 consented to participate in the study and 64 refused. One
hundred and fifty one mothers actually completed an interview for participation rates of 62%
of the locatable families and 83% of the consenting families. Nonresponse bias tests
indicated that non-responders (i.e., consented but did not complete an interview or a written
instrument) and non-participants (i.e., did not consent to participate) were similar to
participants on relevant maternal and child characteristics such as the age of the mother and
the child at the time of the interview, the gestational age of the child at birth (i.e., <37 weeks
vs. 237 weeks), and the child’s cleft type. Following the telephone interviews, 104 mothers
completed and returned the written behavior instruments to screen for child behavioral

Oral Dis. Author manuscript; available in PMC 2013 January 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Page 5

problems, for response rates of 69% of those participating, 57% of consenting, and 42% of
locatable eligible subjects. Only results from the interviews with the 104 mothers who
returned the behavior instruments are presented in these analyses.

Measures of behavioral/emotional problems

Standardized, validated written instruments were used to collect behavioral health outcome
data. Mothers of the 59 children ages 6-12 completed the parent-report version of the
Pediatric Behavior Scale-30 (PBS-30). A briefer version of the original 165-item PBS
(Lindgren & Koeppl, 1987), the PBS-30 was developed for focused research and clinical
applications and evaluates children's behavior based on 30 items in four broad areas:
depression/anxiety (7 items), physical or somatic symptoms (5 items), aggression/opposition
(9 items), and inattention/hyperactivity (9 items) (McCarthy et al., 2002, Conrad et al.,
2010). Reliability (based on internal consistency) coefficients are 0.80, 0.73, 0.83 and 0.87
for the PBS-30 Depression/Anxiety, Physical Health, Aggression/Opposition, and
Hyperactivity/Inattention scales, respectively. The seven items in the Depression/anxiety
scale have been adopted to screen for internalizing problems as part of the Vanderbilt
ADHD Parent Rating Scale (VADPRS) and Teacher Rating Scale (VADTRS) (Wolraich et
al., 2003). The PBS-30 has been used in several studies of behavior of children with health
problems including diabetes (McCarthy et al., 2002, McCarthy et al., 2003), preterm birth
(Conrad et al., 2010) and ADHD (Wolraich et al., 2003).

Mothers of the 45 children ages 2-5 years completed the parent-report version of the Child
Behavior Checklist for ages 1 %2 - 5 (CBCL 1.5-5) (Achenbach et al., 1991, Achenbach &
Rescorla, 2000), which assesses behavioral problems in younger children, including
problems in the four areas addressed by the PBS-30: anxiety/depression, somatic symptoms,
aggression, and attention problems. The CBCL 1.5-5 has good psychometric properties with
a test-retest reliability of 0.85, inter-rater reliability of 0.65 (correlation within pairs of
mothers and fathers), and higher scores being significantly related to higher risks of child
referral to behavioral care (Rescorla, 2005). Further, there are no apparent age- or gender-
related biases in the CBCL 1.5-5. The CBCL has been used in several studies of child
behavior including children with oral clefts 5 years of age and older (Collett et al., 2011).

Both of these instruments have been standardized using normative samples that were
selected to be generally representative of the population of children without major
behavioral problems. The normative sample for the CBCL 1.5-5 was a multi-state sample
enrolled in 1999 and included 700 children (51.7% males) with diverse race/ethnicity (56%
White, 21% African-American; 13% Hispanic; 10% other) and geographic distributions
(40% were from the Midwest) (Rescorla, 2005). The PBS-30 norms were developed in 1991
based on a sample of 600 children (300 males; 300 females) from multiple communities in a
single upper Midwestern state (lowa). The normative sample was selected from urban,
suburban, small town, and rural communities and was slightly more diverse (88% White;
2% African-American; 8% Hispanic; 2% other) than the general population in the state.
Having a normative sample from the same geographic area and similar backgrounds as the
children with oral clefts was ideal for making comparisons between the clinical and
normative groups.

As mentioned below, we adjusted for the child’s age as a continuous variable in the analysis
in order to account for behavioral changes over age and the possibility that several of the
model covariates also change with age. The instruments were self-administered by the
mothers. Ninety-seven percent of the study mothers who completed the questionnaire had
completed high school. The average number of years of maternal schooling in the sample
was 14.7 (SD=1.4) and more than 57% had education of at least three years post high
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school, suggesting that the study mothers had adequate education to be able to complete
these questionnaires on their own.

For each instrument, the raw scores for each domain were converted to standardized scores
(T-scores). T-scores could range from 50 to 90, with 70 representing a score in the 98th
percentile (top 2%) based on established norms for the instrument.2 For this study, the
clinical cutoff for each domain was defined as a T score of 63, representing the 90th
percentile of the instrument's normative sample.

We used the T-scores of the four behavioral domains described above as outcome measures.
Furthermore, we used as alternative outcome measures four binary indicators for having a T-
score of 63 or higher on the four behavioral domains. These risk indicators may represent
more easily interpretable measures of the child’s risk for behavioral problems than the
continuous T-scores alone.

Other Study Measures

Cleft team care was measured by the mother’s response to a yes/no question on whether the
child is currently receiving care provided by an organized cleft team.3 Number of cleft-
related surgeries was mother’s numeric response to a question on the number of cleft
surgeries the child had undergone up until the time of the study.4

To measure SES, maternal education, total household income, and child’s health insurance
status/type (which are commonly used SES indicators) were aggregated into an SES index
using principal component analysis (PCA) (Greene, 2003) with maximum likelihood
estimated polychoric correlations between the index variables (Kolenikov & Angeles, 2004).
The assumption for using PCA is that household SES explains most of the common
variation in maternal education, household income and the child’s health insurance status.
Given that these three indicators are highly correlated, an aggregate measure summarizing
their variation is considered optimal to using separate variables in a multivariate model.
PCA is commonly used to generate aggregate household wealth indices (Filmer & Pritchett,
2001). PCA has advantages over other methods such as those that arbitrarily assign equal or
subjective weights to the individual variables. The scoring coefficients of the first principal
component were used for generating the SES index. These are included in Table Al in the
Appendix. The first principal component explained 66.8% of the variation in the three index
variables. The SES index is centered around 0 and ranges from —3 to 1.9. Higher values
indicate higher SES status.5

We also evaluated the relationships between the child’s behavioral/emotional wellbeing and
satisfaction with his/her own facial appearance and speech problems given the important
role of these factors in influencing psychological adjustments and quality of life of affected
children (Damiano et al., 2007, Hunt et al., 2005). Satisfaction with facial appearance was
based on maternal report of how happy the child is with facial appearance on a four-category
scale.6 The majority (66.7%) of mothers indicated "very happy"; about 25%, 7% and 1%

reported “moderately happy”, “somewhat happy” and “not at all happy”. Given the

2For the CBCL 1.5-5, this was performed automatically by the instrument’s official scoring program (Achenbach, 1999-2000).

The question was: “ Do you feel your child is being cared for by an organized cleft care team? That is, an organized cleft care team
made up of at least a surgeon, a dental professional and a speech professional.” Only 1 mother responded “Don’t know.”

The question was: “How many surgeries has your child had for his or her cleft thus far, not including placing tubes in his or her

ears?”

STable AL shows how the various categories of the three variables forming the index (maternal education, total household income,
and child’s health insurance status/type) affect the index value.

“Overall how happy would you say your child is with his or her facial appearance?” Response categories were “very happy,”
“moderately happy,” “somewhat happy,” or “not at all”. This question was based on a clinical measure and developed in collaboration
with expert clinicians at the University of Pittsburgh

Oral Dis. Author manuscript; available in PMC 2013 January 1.
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distribution of the responses, it is reasonable to compare the most optimal and common
outcome of “very happy” to the less common and optimal outcome of “less than very
happy”. Therefore, responses were dichotomized into an indicator of low satisfaction with
facial appearance based on “less than very happy” relative to high satisfaction based on
“very happy”. Combining “moderately happy” with “very happy” in one category may be
suboptimal both theoretically and practically as only a few (seven) children in the study
would serve as the reference group of unsatisfied with facial appearance.7 The presence of
speech problems was indicated by mother's response (yes or no) to a question of whether she
or a health professional believed the child needed speech therapy at any time during the past
12 months.8 These questions about esthetics and speech outcomes have been used in
previous oral cleft studies (Damiano et al., 2007).

Statistical analysis

Results

We tested the significance in differences of proportions of T-scores at/above the 90t
percentile between the study sample and the normative samples using a binomial test,
separately for young (2-5 years) and older (6—12 years) children. As we describe below, the
behavioral risk distributions were overall comparable between the two age groups, except
for inattention/hyperactivity. Therefore, we combined the two age groups in additional
analyses in order to increase sample size, but also conducted a separate analysis for
inattention/hyperactivity for the older age group. We evaluated the bivariate relationships
between the behavioral measures and cleft type, low satisfaction with facial appearance and
speech problems using chi-square tests of independence. We also estimated logistic
regression models for the binary behavioral measures and ordinary-least-squares regressions
for the T-score measures of each of the four behavioral domains in order to evaluate
simultaneously the effects of team care, number of cleft surgeries, and SES on the
behavioral outcomes, adjusting for child age and cleft type, which are theoretically relevant
for child behavior. Cleft type may have significant effects on behavior due to differences in
healthcare needs, with children who have both cleft lip and cleft palate generally requiring
more healthcare interventions than those with either cleft alone. Child age (in years) was
included because it is likely to be an important predictor of behavior and is also strongly
correlated to number of surgeries. Child's age may also mediate the relationship between
speech or facial appearance and behavioral health (Damiano et al., 2007).

Team care, number of surgeries, and SES may impact the study behavioral outcomes both
directly as well as indirectly through their effects on satisfaction with facial appearance and
speech performance. The bivariate analyses showed that satisfaction with facial appearance
was related to behavioral outcomes but perceived need for speech therapy was not.
Therefore, in alternative models, we added low satisfaction with facial appearance as a
covariate to evaluate how it mediates the effects of team care, number of surgeries and SES
on behavioral outcomes. We checked for and found no evidence of multicollinearity
problems, with variance inflation factors of 1.5 or less in all regressions.

Table 1 lists the study variables and their distributions. The average age of the children was
6.5 years. About 24% had cleft palate alone, 28% had cleft lip alone, and about 48% had

“Asa sensitivity analysis, we repeated the regression models described below adjusting for an alternative dichotomous measure of
satisfaction with appearance that combined “very happy” and “moderately happy” together in one category versus another category
that combined “somewhat happy” and “not very happy”. The effects of team care, number of surgeries and SES on the behavioral
outcomes were virtually unaffected with this change. Results are available from the authors upon request.

The question was: “Over the last 12 months, was there a time when you or a health professional thought your child needed speech
therapy of any kind?”

Oral Dis. Author manuscript; available in PMC 2013 January 1.
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cleft lip with palate. About one-third of the children were less than very satisfied with their
facial appearance, and about 39% were reported to need speech therapy. About 78% of the
children were reported to be cared for by an organized cleft team. The average number of
surgeries was 2.2.

T-scores at/above the 90t percentile indicating elevated risks were most prevalent for
somatic symptoms and inattention/hyperactivity at about 13.5%, followed by aggressive/
oppositional behavior (12.5%) and depression/anxiety (8.7%). None of these rates were
statistically different from the 10% prevalence in the normative samples. Table 2 reports the
rates of elevated risks separately for ages 2-5 and 6-12 years. None of these rates was
significantly different from the normative samples or between the two age groups, except for
inattention/hyperactivity in the older age group, which was 20.3% (compared to 10% in the
normative sample and 4.4% in the younger sample).

Table 3 reports the distribution of the behavioral outcomes by satisfaction with facial
appearance, presence of speech problems and cleft type. Children who were not very
satisfied with their own facial appearance were at significantly higher risk for behavioral
problems on all domains, except for aggression. Reported need for speech therapy was not
significantly correlated with the behavioral outcomes, though insignificantly higher rates of
aggression and depression risks were observed among children with reported need for
speech therapy. Some differences were observed by cleft type but these were generally not
statistically significant, except for the inattention/hyperactivity rate in children age 6 years
and older, which was higher among children with both cleft lip with palate.

Table 4 reports the adjusted odds ratios (OR) of the effects of team care, number of
surgeries, SES and other model covariates on the child’s behavioral outcomes from the
logistic regression that simultaneously included all these variables. Table 5 reports the
adjusted effects of these variables on the T-scores of the four behavioral domains as
estimated from ordinary-least-squares regression. Two different models are presented: the
first excludes satisfaction with facial appearance as a covariate while the second adjusts for
this variable. Team care did not have any significant effects on the binary risk or T-score
outcome measures. The number of cleft surgeries was associated with a two-fold increase in
the risk of depression/anxiety with each additional surgery. However, the surgery effect on
depression/anxiety decreased and became statistically insignificant when adjusting for low
satisfaction with facial appearance. A similar result was observed with the T-score outcome
measure, with a 1.2-point increase per additional surgery in the model that excludes
satisfaction with facial appearance. Furthermore, the number of cleft surgeries was
significantly associated with an increase in the somatic symptom T-score by 1.3 points per
additional surgery, with the effect being virtually insensitive to adjusting for satisfaction
with facial appearance. The effect on the somatic symptom binary risk indicator was only
marginally significant when adjusting for satisfaction with facial appearance. The regression
results for inattention/hyperactivity separately for the older age group were similar to those
from the analysis combining all ages.9

Higher SES was significantly associated with a decrease in the risks of inattention/
hyperactivity, aggressive/oppositional behavior and somatic symptoms. A one-point
increase in the SES index (about one standard deviation) was associated with a 0.2-fold
decrease in the inattention/hyperactivity risk and a 0.5-fold decrease in the aggressive/
oppositional behavior and somatic symptom risks. Higher SES was significantly associated
with a decrease in the T-scores of all four behavioral domains, ranging from 1 point-
decrease for depression/anxiety to 2.3 point-decrease for inattention/hyperactivity. The SES

9Detailed results are available from the authors.
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effects were overall insensitive to adjusting for dissatisfaction with facial appearance except
for aggressive/oppositional behavior (which became insignificant).

Child age had no significant associations with either the binary risk or T-score outcome
measures. Cleft lip with palate was negatively associated with somatic symptom risk and
with T-scores when adjusting for satisfaction with facial appearance. Finally, dissatisfaction
with facial appearance was associated with an increase in depression/anxiety risk and T-
scores and with an increase in aggressive/oppositional behavior T-scores.

Discussion

The study is one of the first to evaluate the risks of behavioral/emotional problems in
children with oral clefts and include preschool-age children, and to assess the effects of team
care, number of surgeries, and SES on these risks in a population-based sample. While rates
of T-scores at/above 90™ percentiles indicating elevated risk were slightly higher for
inattention/hyperactivity, aggressive/oppositional behavior, and somatic symptoms than the
expected 10% based on normative samples, the differences were not statistically significant
in the combined sample. The only exception was that elevated inattention/hyperactivity risks
were twice as common for children age 6 years and older compared to the normative sample
and about three times as common for the children in this age group with both cleft lip and
palate. These findings suggest that most young children with oral clefts have similar
behavioral health outcomes compared to unaffected children, but that older children may be
at elevated risks for specific behavioral problems such as inattention/hyperactivity. This
suggests that extensive screening of all children with oral clefts for behavioral problems may
be unnecessary given that the risks are low and that it may be burdensome to families and
children. On the other hand, targeted screening focusing on inattention/hyperactivity
(particularly for older children and those with both cleft lip with palate) and children from
lower SES households, who are less satisfied with their facial appearance, and who are
undergoing or have undergone multiple surgeries may be cost-effective and more
productive.

The study found no evidence that increasing team care utilization has significant reductions
in the risk of behavioral problems among children with oral clefts. Cleft team care is
commonly expected to cover all the health needs of affected children including behavioral
health. However, the results suggest limited effects of team care in addressing the behavioral
health needs of children with oral clefts in the study population, despite the fact that the
study had reasonable power to detect moderate effects of team care on behavior.10 It is
possible that parents who are concerned about behavioral issues are more likely to receive
team care, which might result in underestimation of the team care effects. Nonetheless, the
study results highlight the importance of studying the current behavioral health
professionals’ representation on cleft teams and access to and effectiveness of behavioral
care available through cleft teams in order to identify gaps and improve the provision and
availability of behavioral care to affected children as needed.

The study provides some evidence that an increase in the number of surgeries may be
associated with increased risk of behavioral or adjustment problems, particularly in the areas
of depression/anxiety and somatic symptoms. The effect on anxiety/depression risk but not
on somatic symptoms was attenuated by controlling for the child's dissatisfaction with his/
her facial appearance, which was in fact a strong predictor for the risk anxiety/depression.
This suggests that other factors besides satisfaction with facial appearance are mediating the

10For an outcome rate of 10%, a sample of 93 observations and 5% type 1 error, the study had about 77% and 95% power to detect
ORs of 0.8 and 0.75, respectively.
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effects on somatic symptoms. Therefore, it is important to consider these effects when
planning surgical treatments for the child. Of course, the study does not assess the net effects
of surgical treatments on the child’s wellbeing, but rather highlights the importance of
identifying why risks for behavioral problems are higher with an increase in cleft surgeries
and finding ways to reduce these risks.

To our knowledge, this is one of the first studies to assess and find large socioeconomic
disparities in risks of behavioral problems among children with oral clefts. It is well-known
that higher SES may attenuate early life developmental deficits, while low SES may
intensify their impacts (Feinstein, 2003). The positive SES effects on health are not unique
to the cleft population and have been shown to be relevant for child health in the general
population (Currie, 2009). Nonetheless, the large socioeconomic gradients in behavior
highlight significant socioeconomic disparities in the behavioral health of children with oral
clefts and suggest that children in less affluent households may be at significantly higher
risks for behavioral problems. Therefore, additional attention to these children may be
needed when providing behavioral care. The consistent and large associations of SES with
all four behavioral domains indicate that household SES is one of the most relevant factors
influencing child behavioral health. Further studies are needed to evaluate the access of
children with oral clefts to behavioral treatments and how this varies by SES, in order to
assess the need for policies to improve access to this care.

While the study makes several contributions to this area, some caveats need to be considered
when interpreting the results. First, the findings may be less generalizable to more racially
diverse populations, given that about 95% of the sample’s children were White. However,
there is no information a-priori that the effects of SES, number of surgeries, and access to
team care on behavioral health vary significantly by race. Future studies with large sample
sizes from diverse populations that allow stratification by race are needed to address this
question. Second, while the participants in the study were similar to non-participants on
maternal and child age and child’s gestational age at birth and cleft type, it is possible that
the participants may not be representative of the population of children with oral clefts in
lowa on certain unobserved clinical characteristics that may also relate to behavior. While
there is no evidence that children with lower risks for behavioral problems were more likely
to participate in the study, such sample-selection problem, if present, would bias the
estimated rates of behavioral problems downward making the study sample appear more
similar to the normative sample. Third, even though we adjusted for cleft type and
satisfaction with facial appearance, it is possible that other unmeasured confounders (such as
cleft severity, developmental delay or parental concerns about child’s behavior and the
resulting demand for more cleft team care) may be positively related to both increased cleft
team care use and higher behavioral risks. These factors could result in underestimation of
cleft team care effectiveness. However, given that the sample includes only isolated cleft
cases and that we adjusted for cleft type, it is unlikely that this is a major bias. Future studies
that can identify the causal effects of team care using designs such as instrumental variable
analysis (with instruments such as distance to the nearest cleft team) are needed to evaluate
the extent of such biases.

Finally, we were unable to include a matched group of children without oral clefts in order
to compare the effects of SES on behavioral health between affected and unaffected
children. However, we were able to compare the behavioral outcomes in the oral cleft
sample to those in the normative samples used for standardizing the behavioral instruments.
The normative samples are thought to be well-representative of the general population of
children without major mental/behavioral health complications. However, our cleft sample
may differ somewhat from these normative samples on factors such as race, geographic
location, and SES. These differences are more likely to affect comparisons to the CBCL
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normative data because the sample for the PBS-30 is based on children from the same
geographic area as the cleft sample, and characteristics are similar for the percentage of
mothers completing high school (Cleft sample = 97%; PBS-30 sample = 95%) and minority
representation (Cleft = 5%; PBS-30 = 12%). Given the increase in behavior problems
associated with lower SES, higher socioeconomic levels in the cleft sample, if present, could
suggest that the percentage of children at elevated risk of behavioral problems may be
biased downward. However, this is unlikely to bias the estimated effects of team care,
number of surgeries, and SES on behavioral health, although it may increase the variance of
the estimated effects and thus reduce statistical significance. Nonetheless, future studies that
include unaffected controls from the same population as the group with oral clefts are
important to validate the appropriateness of comparisons to normative data from
standardized instruments.
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Table 1

Distribution of the study outcome, explanatory and descriptive variables

Variable Complete % or
data Mean
sample (SD)
[Range]
Outcome Measures®
Depression/anxiety risk (yes versus no; %) 104 8.7
Inattention/hyperactivity risk (yes versus no; %) 104 135
Aggressive/oppositional risk (yes versus no; %) 104 125
Somatic symptom risk (yes versus no; %) 104 135
Depression/anxiety T-score 104 52.7
(5.1)
[50-73]
Inattention/hyperactivity T-score 104 54.4
(7.2)
[50-83]
Aggressive/oppositional T-score 104 53.5
(6.4)
[50-79]
Somatic symptom T-score 104 54.3
(65)
[50-74]
Explanatory variables
Team care use (yes versus no; %) 103 7.7
Number of cleft surgeries 102 2.2
(1.4)
[1-7]
SES indexP 96 —0.01
(1.2)
[-3.0-1.9]
Child’s age (years) 104 6.5
(3.1)
[2-12]
Cleft palate only (yes versus no; %) 104 24.0%
Cleft lip only (yes versus no; %) 104 27.9%
Cleft lip with cleft palate (yes versus no; %) 104 48.1%
Child not very satisfied with own facial appearance (yes versus no; %) 93 33.3%
Child needs speech therapy (yes versus no; %) 104 38.5%
Additional descriptive variables
Child’s race reported as White (yes versus no; %) 104 95.2%
Maternal age (years) 104 35.4
(7.0)
Child is 2-5 years old (yes versus no; %) 104 56.7%
Child is 6-12 years old (yes versus no; %) 104 43.3%

Note: Complete data sample represents the number of children with complete data for the variables.
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aThe binary behavior indicators (yes/no) are based on a T-score of 63 or higher (at/above goth percentile for normative samples) within each
domain.

bThe SES index is based on the first component scoring coefficients from a principal component analysis of maternal education, total household

income, and child’s health insurance status/type. The index is estimated for cases with complete data on all these characteristics and on behavioral
outcomes.
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Table 2

Distribution of behavioral outcomes by age group

Variable Age 2- Age 6-12
5 years years
(N=45)  (N=59)

Depression/anxiety risk 11.1 6.8
Inattention/hyperactivity risk 4.4 203"
Aggressive/oppositional risk 111 13.6
Somatic symptom risk 133 13.6

**
Significantly different at p<0.05 from 10% rate in normative sample.

Oral Dis. Author manuscript; available in PMC 2013 January 1.



Page 17

Wehby et al.

"3ouapuadapul Jo

alenbs-1yo e Buisn passasse sem adA) 2|0 pue ‘souereadde Je1oe) Yim uonoeysies ‘pasu Adesayr yosads Jo yoes pue swiajqoid [eioIARYSq J04 SI01RIIPUI XSII AJeulq 8yl JO Yoes Uaamiag UOIIRId0SSe ay ] (810N

*8VE gzt 00T eee 041 A1 082 (%) >sH AnanoelsdAy/uonusneul
(€2=N) (91=N) (02=N)
aefed Ajuo Kjuo (#9)  (ov=N) (ee=N) (5z=N)

yimdi ey ereledys|o  diued  ON SOA ON SOA

sleak Z1-9 aby

(GN) (€9) o9 (9 (9 (v (€8
V'S €5 0es  TES  EYS LTS wxadSS 2109s- | Wo)dwAS o1ewos
(z'8) (02) ('s) (29) (82) (z'9) (8'9)
165 €S ges  L'€S 9GS g'es LS5 @109s-] [euomsoddosanissaibby
(09) (r'9) (52) (z9) (69 (T°9) (52)
0'vS 6'€S TGS  I¥S  vvS 8'zs 0.5  2103s-1 AuAndessdAysuonueneu)
€9 (59 @) @) (9 (@ @I
2°€s v'2S 6TS  ¥2S  T'€S ETG xS 39 2102s- 1 Alaixue/uolssaida@

(as) ues|A 2109s- |

00T 0Z1 Loz T¥T STl T8 e i1 wodwiAs drewos
091 0zt g€l 86 ST 59 79T 81 [euomsoddoanissalfby
08T 08 g0T g2l 0%l T8 .90 st AuanoeladAu/uonuanpeuy
00T 08 69 €9 Szl €e 2xnd CC s Ajaixue/uoissaidag

3S1J [RJ0IABYSQ T8 UBIP[IYD JO %

(05=N) (52=N) (62=N)
arejed Ajuo Ajuo (#9) (0r=N) (29=N) (1€=N)
yumdiyard  sreredyald  diys|d  ON SOA ON SOA

sdnoJf abe Buiuiquod

aoueaeadde
[eloe] yum
adA1 ya1D Adeaayy yosads pasN Addey A1an 10N
YS11 [ed0IARYSq T8 UaIP[IYd JO 9% aWoANNO

NIH-PA Author Manuscript

adA1 ya|o pue Adeiayl yosads Joy pasu ‘aoueteadde [e1oe) YIIM UOIIJR)SIIES AQ SBW0DINO [eJOIABYS( JO UonNgLIsIq

€9lgel

NIH-PA Author Manuscript NIH-PA Author Manuscript

Oral Dis. Author manuscript; available in PMC 2013 January 1.



Page 18

Wehby et al.

‘(uonsanb siyy
Uo eyep pauodaiun pey ualp|iyd TT) UaJp|Iyd €6 Papn|oul soueleadde [e1oe) YlIM UOIIORISITES UMM UOITRID0SSE 104 SISAJeue 8y ‘UaIp|Iyd v0T papnjoutl adAl 14afo yum pue pasu Adelayr yosads yum uole1oosse
Joy sisAjeue ay "adA) Yalo pue aoueseadde [e1oe) Ylm UOIORSIIES ‘pasu Adesayl Yyosads Jo yoea Joy Ajaleedas uoissaibal sarenbs-jses]-Aleulplo Buisn pajenjens alom $a109s-1 8yl YHM SUOIIRIJ0SSe 8y |

"A1aAn2adsal 10'0> pUe G0'0> d STEIIPUI . PUE

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Oral Dis. Author manuscript; available in PMC 2013 January 1.



Page 19

Wehby et al.

"AjaAndadsal ‘10°0 > ‘50°0 > ‘T'0 > d 91EDIPUI e PUE ey ‘s

S1930R1Q Ul 8J SOITRJ SPPO 3Y} 104 S|BAISIUI 9IUBPIHUOD 94S6 UL "UOISSaIBal sy} ul A|SnoauBNLIS PAPN|OUl S3|CeLIBA |[e pue SLW02IN0 3y} Uo elep 813|dwod yym ajdwes ays si m_f.n

"auo|e ayefed 1a] Jo auofe dij 3]0 YIM UBIP[IYD JO JAGUINU [[BWS 83U} 0] NP SBW02IN0 JWOS 10} suolssaifial ayr ul swiajqold Aljigels swos ul paynsal uoissaiBal ay ul adAl yafo Jo
s101ealpul oM Buipnjoul ‘os|y (€T snsiaA g'€ Jo A1abuns Jo Jaquuinu uesw) auofe ajejed 14310 1o dij YaJd YIM Uaip|Iyd ueyr abesane uo alow sariabins z 1noge pey arefed 1ya19 yum dij Yajo pey oym uaipjiyo
asneoaaq pue sadAl 18j0 0M] a1 UBMIS] SaoUaISILIP [eJOIABYS] JUBDIIIUBIS 8AI9SCO 10U PIP am se ajejed 180 yum dij 149]9 1oy AioBsyes soualajel sy ul suojfe ajejed 180 pue auoje dij 8|9 Paulquwod M,

*T 8]qeL Ul palsl| se aJe sali0fa1ed 8oualajal ay) 8|qelieA [ea1i0Ba1ed Yyoes 104 “a|qelien siy)
104 s1snfpe  19pOIAl 8]1ym doueseadde [e1oe) YiM UOIIIR)SIIES SBPN|IXa T [P0 “UoIssaifal a1isiBo| ayy Ul Ajsnosueljnwiis papnjoul sajqerien Aloyeur|dxa ay Joy soes sppo paisnipe ay) sisi a|qel ay L ;810N

8 €6 8 €6 8 6 8 €6 qozs sidures
[tze'sol [ty1'v0l [zzeeal leziey'Tl aoue.eadde [eroey
ze €2 vz w3 LT yum paisnessig
[goz000] [rT00l  [gzevol  [regool  [zzzTol  [szezal  lozool  [szo0] e ¥efed
#7070 ££0 e a4 LT v'e 70 Z0 yum dij yajo
[etzol  [zT'gol [sT'80] [r1'80] [cz'60] [0z'60] 8.3..3 [TT'90]
60 0T TT TT A a wxl0 80 abe s,plyd
eoeol  [oTv0l  [ppgg  [60¢€0] loo'Tol [so'Tol 6Teol [T 0l
w30 Y 90 w30 wxxC 0 wxxC 0 80 60 Xapul S3S
rv'eol  [regeol  [oTval  LTsol  [reral  loggol  [evrol S0l seuabins
«5T 97T 80 60 91 LT LT wxb € 4319 40 JaquInN
[s6T'v0l [6€z0] [09T0] [zzT0] [99T'T°0] [zTtT0]l  [ees'eo]l [z2120]
¥4 80 60 70 2T 60 6 8T aJed wea

CISPON TISPOIN ¢ I3POIN T ISPOIN ¢ I3POIN T ISPOIN ¢ ISPOIN T ISPOIN

swoldwAs anewos leuonisoddojenissalbby  AuanoeasdAysuonusneu A181xueyuoissaadaq

swiajqoad [eloIARY3q JO YSII J0) Si01eaIpul AJeulq 8y uo sajgeLea Alojeuejdxa Apnis Jo S19a448 10J SOITR Sppo paisnipy

v alqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2013 January 1.

Oral Dis. Author manuscript



Page 20

Wehby et al.

‘AloAnoadsal ‘10°0 > d 'G0°0 > d '7°0 > d S1BIIPULxx PUR sx '

"uo1ssaiBal 8y ul A|snosuelnwis pPapnjoul S3|geLIRA |2 PUE aW0JIN0 3y} Uo Brep 819]dwod yum ajduwes ay) sI w_g._.g

"auo|e a1efed Ya|d 1o auoje dij 14819 YU UIP|IYD JO JaquINU |[eLUS 31 0 aNp SAWI0IINO SLOS J0 suolssaifial ay ul swajqoad Aljigels awos ul paynsas uoissaibiai ay ur adAl uao Jo

sJojealpul omy Buipnjoul ‘os|y “(€°T snsiaA g€ Jo A1abins Jo Jaquinu uesw) suoje axefed 1a]9 Jo di 1[0 UM UaIp[1yd ueyl abeiaAe uo aiow saliabins zZ Inoge pey arejed 1a[o yim dij Ya]9 pey Oym uaipjiyd
asneoaaq pue sadA) 1219 0M] By Usamiaq SadualayIp [eJoIAeyag 1URDIHIUBIS 8A18SqO JoU PIp am se arejed 1alo yum dij 1810 Jos AloBaled aouslayal ay) Ul auoje alejed 1480 pue auofe dij Yajd paulquiod m>>m

“T 3]qeL U1 paist| se aJe sa1i0fa1ed 93ualagal 8yl a|qelieA [ealiofaied yoes 104 "a|qelien siy) 1oy sisnlpe
Z 19POIAl 8]1yMm soueleadde [e1oe) Yiim UONOR)SITES SBPN|IXa T [8POA “UOISsafal saenbs 1ses| Areulpio sy ui A|snosuglnwis pspnjoul sejqetiea Aloreue|dxe sy s109)4e paisnipe ayj sisi| 8|qel 8yl 810N

¥8 €6 ¥8 €6 8 €6 8 €6 qeus a1dwes
(¥02) (96'T) (602) (10'2) (se2) (91°2) (0£1) (65T)
e CBES 0L vS . 6e08 . eyTs _  S0T§ 2€T§ 197§ ., 9TCS 1doosauy
(¥9'1) Awo.ﬁ.v (68°T) ﬁm.d aoueseadde [e1oey
092 I 1€°0 wxECE yuMm palgsiessia
(667) (s87) 0'2) (06'T) (0£2) (e0'2) (99°7) (0s'T) g 1efed
o 097— 80 €T VLT 10— 09°0- 06'0— €e' - yum dij Yoo
(52°0) (€z'0) (52°0) (e20) (62°0) (520) (T20) (81°0)
110~ ¥0'0— 610 ¥20 €10 80'0 92°0- AN abe s.piyo
(Ls0) (€s°0) (65°0) (vs0) (99°0) (85°0) (87°0) (€v'0)
w1 89T #1071 N w08 wax €ECT 660 PV Xspul S3S
(020 (9°0) (12°0) (L90) (08°0) (@0 (85°0) (e5°0) sovisbins
w71 2 7ET €60~ 600~ 260 00'1 6.0 wrbCT 4319 40 JaquInN
(097) (251 #91) (95°T) (¥871) (291) (ecT) ¥zT)
18°0— €62 8’0 82 1— 110 60'0 08°0- LUT— aled LWea)

C I3POIN T I3PON ¢ [3PON T ISPOIN ¢ ISPOIN T ISPOIN CIBPON T ISPOIN

swoydwAs anewos leuonisoddojanissalbby  AuanoeasdAysuonusneu A1a1xue/uoissaadaq

SALINIINO [RIOIARBYS] BY) JO S3100S-| U UO SajqeLieA Alojeuejdxa Apnis Jo s1oays paisnipy

G 9lgel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Oral Dis. Author manuscript; available in PMC 2013 January 1.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Wehby et al. Page 21

Table A1

First Principal Component Scoring Coefficients of the SES Index

Scoring
Coefficients
Household Income 0.61
Mother’s completed years of
education
12 -1.23
13 —0.61
14 -0.23
15 0.02
16 0.41
17 0.99
Child insurance status/type
Private insurance 0.17
Medicaid/CHIP —0.81
Other -1.30
Total variance explained by 1%
principal component (%) 66.8

Note: The table shows the SES index scoring coefficients from the first principal component. Positive and negative coefficients indicate increases
and decreases in SES, respectively. The index is estimated for cases with complete data on the index and outcome variables.
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