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OBJECTIVE. Research examining sensory processing patterns in persons with Angelman syndrome is
nonexistent despite anecdotal evidence and clinical diagnostic criteria that may reflect these features. The goal
of this study was to better characterize sensory processing patterns in persons with Angelman syndrome.

METHOD. Parents of 340 persons with Angelman syndrome between 3 and 22 years of age completed a
standardized measure of sensory processing, the Sensory Experiences Questionnaire.

RESULTS. Results confirmed a high degree and variety of sensory processing abnormalities in persons with
Angelman syndrome. These problems were most prominent in the areas of hypo-responsiveness to tactile and
vestibular input, consistent with reports of sensory seeking behaviors in this population. Sensory processing
deficits were not related to gender, seizure disorder, or genetic subtype. However, some behaviors were corre-
lated with age.

CONCLUSION. This study provides the first systematic description of sensory processing abnormalities in
a large sample of persons with Angelman syndrome. Considerations for enhancing occupational performance
and social participation in this population through occupational therapy interventions are discussed.

Walz, N. C., & Baranek, G. T. (2006). Sensory processing patterns in persons with Angelman syndrome. American Journal
of Occupational Therapy, 60, 472—479.

Occupational therapists have long provided quality services to persons with men-
tal retardation syndromes across the life span. One such population, persons
with Angelman syndrome, receives occupational therapy services because of the
considerable impact of the disorder on health and well-being, occupational per-
formance, independent living skills, and social participation in family activities and
broader community environments.

Angelman syndrome is a neurogenetic developmental disorder that occurs in
between 1 in 10,000 and 1 in 20,000 births. Angelman syndrome is characterized
by severe mental retardation, severe expressive language deficits, and ataxia.
Seizures, microcephaly, and distinctive physical characteristics are common
(Williams, 2005). Angelman syndrome most often results from a deletion of the
maternal contribution to 15q11.2 —15q13. More specifically, genetic mechanisms
include maternal deletion, paternal uniparental disomy (UPD, two copies of the
chromosome from the father), imprinting mutations, UBE3A gene mutation,
and other chromosomal abnormalities of this region. There appears to be some
association between genetic subtype and severity of symptoms. For example, per-
sons with UPD are more likely to be seizure-free or develop some very limited
expressive language in comparison to persons with a large maternal deletion.
Those with UBE3A and imprinting center defects are thought to have a severity
falling between that expressed in persons with a large deletion and UPD
(Williams, 2005).

The current consensus criteria for a clinical diagnosis of Angelman syndrome
list a number of features that may be reflective of sensory processing deficits. For
example, movement or balance disorder, usually in the form of ataxia, is ubiqui-
tous to the syndrome, and hand flapping movements or hypermotoric behaviors,
or both, are usually present. A number of other associated features present in 20%
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to 80% of persons with Angelman syndrome that may be
attributed to sensory processing abnormalities include
excessive chewing or mouthing behaviors, increased sensi-
tivity to heat, and attraction to or fascination with water
(Williams, 2005). Sensory processing deficits are child fac-
tors that influence development and may be targeted for
intervention by occupational therapists when there are
adverse effects on the child’s ability to engage in meaning-
ful occupations or social participation (AOTA, 2002).

Published research on sensory processing patterns in
persons with Angelman syndrome is nonexistent. A few
case studies and clinical record reviews in the literature con-
tain descriptions of sensory processing in persons with
Angelman syndrome. Most recently, Williams (2005)
described persons with Angelman syndrome as exhibiting
“hyperexcitability” accompanied by laughing, grabbing,
and pulling at others, as well as excessive oral stimulation
(e.g., putting objects in mouth). In Clarke and Marston’s
(2000) sample of 72 persons with Angelman syndrome,
22% were described as having a fascination with plastics,
rubber, and so forth, and 68% acknowledged fascination
with water or excessive water play. When describing 47 per-
sons with Angelman syndrome (infants to 47 years of age),
Buntinx et al. (1995) reported hyperactive/restless behavior,
chewing, and licking of objects at all ages. They also men-
tioned a tendency for the hyperactivity to decrease with age.
Clayton-Smith (1993) completed a clinical assessment of
82 persons with Angelman syndrome and described the
sample as loving water; having a fascination for mirrors,
reflections, and plastic; and having a preference for toys that
make noises. She also described their demeanor as happy,
with frequent laughter and smiling. A number of behavioral
studies describe persons with Angelman syndrome as over-
ly excitable and very active (Clarke & Marston, 2000;
Summers & Feldman, 1999; Walz & Benson, 2002; Zori et
al., 1992).

A person’s sensory processing profile is thought to
reflect the nervous system’s threshold for sensory input as
well as the person’s behavioral style of responding to sensa-
tions. Dunn (2001) describes how persons may have differ-
ent thresholds for noticing, responding to, and becoming
irritated with sensations. She also documents how these
threshold differences in responding to sensation may affect
a person’s daily activity choices and relate to his or her mood
patterns.

Sensory response patterns have been described in a vari-
ety of ways in the occupational therapy literature. For
example, Baranek, Reinhartsen, & Wannamaker (2001)
describe the Dynamic Model of Sensory Processing, where-
by a person’s ability to engage in meaningful activities or
occupations is partially influenced by the width of the band
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between two sensory processing thresholds (i.e., an orient-
ing threshold and an aversion threshold). Greater range
between the thresholds is associated with adaptability,
whereas narrow ranges are associated with limited variabili-
ty and less potential for occupational engagement. These
thresholds may be influenced by a variety of factors, includ-
ing a person’s genetic predisposition, internal capacities,
coping strategies, or environmental demands and supports.
Baranek et al. (in press) developed the Sensory Experiences
Questionnaire (SEQ), based on this model, and described
at least two sensory processing patterns in children with
autism and other developmental disabilities: hyper-respon-
siveness and hypo-responsiveness. Hyper-responsiveness
refers to an exaggerated behavioral response, and hypo-
responsiveness refers to a lack of or diminished behavioral
response to sensory input. Baranek et al. (in press) also doc-
ument how these two patterns may interact with the social
context of a situation to create sub-patterns of responsive-
ness. In Dunn’s model of sensory processing (1997), senso-
ry processing patterns are conceptualized along the two
continuums of neurological thresholds (i.e., low to high)
and self-regulation strategies (i.e., active or passive). Parallel
to the concepts of hyper-responsiveness and hypo-respon-
siveness, low thresholds mean that little sensory input is
needed for a response and high thresholds mean a lot of
sensory input is needed to elicit even a minimal behavioral
response. This model also includes conceptualization of
how response strategies (i.e., active or passive) may affect
outward manifestations of behavior, and result in four basic
patterns: (a) low registration, (b) sensation secking, (c) sen-
sory sensitivity, and (d) sensation avoiding (Dunn, 1997;
Dunn, Saiter, & Rinner, 2002). Given the co-occurrence of
seemingly opposite sensory processing patterns in persons
with a variety of disorders, researchers have speculated that
some persons may move between states of overarousal or
underarousal (Baranek et al., 2001; Miller et al., 2001).
Research on clinical populations of persons with other
developmental disorders have documented sensory process-
ing abnormalities (e.g., Baranek, Foster, & Berkson, 1997;
Ermer & Dunn, 1998; Miller et al,, 2001; Rogers,
Hepburn, & Wehner, 2003). For example, both hyper-
responsiveness and hypo-responsiveness have been docu-
mented in young children with autism in comparison to
typically developing peers and peers with developmental
delay, controlling for mental age (e.g., Baranek et al., in
press). Children with other neurogenetic mental retardation
conditions, such as Fragile X syndrome, have also been
shown to exhibit sensory processing abnormalities (e.g.,
Baranek et al., 2002; Miller et al., 1999). Finally, sensory
abnormalities, such as hyper-responsiveness to tactile stim-
uli, have been documented in persons with idiopathic
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mental retardation at higher rates in comparison to persons
without developmental disabilities (e.g., Baranek et al., in
press; Rogers et al., 2003).

In summary, despite the inclusion of sensory processing
abnormalities in the clinical criteria for Angelman syn-
drome and some descriptions of sensory processing patterns
embedded in case reviews, we are aware of no published
studies designed to explicitly describe sensory processing
patterns in persons with Angelman syndrome. There is also
a lack of knowledge regarding the relationship between
developmental characteristics (e.g., age, gender, seizure dis-
order) of persons with Angelman syndrome and their sen-
sory processing patterns. These gaps in the research are
important because anecdotal evidence indicates that senso-
ry processing abnormalities are relatively common in per-
sons with Angelman syndrome and can have an impact on
daily functioning, causing considerable stress for families.

Thus, the overall goal of this study was to better char-
acterize sensory processing patterns in persons with
Angelman syndrome. The first aim of the study was to
describe the pattern, prevalence, severity, and nature of sen-
sory processing in a large sample of individuals with
Angelman syndrome using a standardized measure of sen-
sory processing, the SEQ (Baranek, 1999). The second aim
of the study was to examine whether the characteristics of
age, gender, presence of seizure disorder, and genetic sub-
type were predictors of sensory processing problems in per-
sons with Angelman syndrome.

Method
Participants and Procedure

As part of a larger study of behavioral and sensory abnor-
malities in persons with Angelman syndrome, question-
naires were mailed to 500 families listed in the Angelman
Syndrome Foundation membership directory who have a
child with Angelman syndrome between the ages of 3 and
22. A letter describing the project, a demographic form, a
stamped return envelope, and $3 in gift certificates were
also included in the packet. Parents of 340 children between
the ages of 3 and 22 years (M = 10.98, SD = 4.88) returned
a completed questionnaire (68% return rate).

Sensory processing questionnaire. The SEQ (Baranek,
1999; Baranek et al., in press), formerly known as the
Sensory Supplement Questionnaire, was used to obtain
information on sensory processing. The SEQ is a 21-item
caregiver report questionnaire designed to examine sensory
processing patterns in children with autism or other devel-
opmental disabilities. The scale is divided into two reactivi-
ty subscales: hypo-responsiveness and hyper-responsiveness.
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Sensory systems represented by the SEQ questions include
tactile, auditory, visual, gustatory/olfactory, and vestibu-
lar/proprioceptive. Items are scored on a 1 to 5 scale in
which 1 represents almost never, 2 represents once in a while,
3 represents sometimes, 4 represents frequently and 5 repre-
sents almost always. Higher scores are indicative of more
sensory processing symptoms. The measure has adequate
internal consistency and discriminative validity (Baranek et
al., in press). Although the full version of the SEQ also pro-
vides open-ended questions so parents can describe strate-
gies used to respond to sensory patterns in their children,
we used the short closed-ended version of the scale in this
study because we were primarily interested in the descrip-
tions of the individuals’ behavioral responses to sensory
experiences in their daily lives.

Results

Descriptive information on the sample of 340 persons with
Angelman syndrome is detailed in Table 1. Most of the per-
sons with Angelman syndrome were Caucasian (92%) and
residing with their parents (93%). Most were reported to
have had seizures (85%) and were on one or more
antiepileptic medications (83%). There were 174 females
and 166 males in the sample. Parental report of genetic sub-
type was obtained. A majority (60%) of the individuals
were reported to have a large deletion of 15q11.2 — q13.
The breakdown of gender, seizure disorder, and genetic sub-
type is consistent with previously published prevalence esti-
mates (Williams et al., 2001). The majority of the individ-
uals (57%) were reported to lack expressive language
abilities (e.g., doesn’t talk or sign). Additionally, the over-
whelming majority received occupational therapy services,
physical therapy services, or both in the past (93%) or con-
tinued to receive these services (83%).

Table 1. Characteristics of the Individuals With
Angelman Syndrome (N = 340)

Characteristic N %
Male 166 49
Caucasian 312 92
Living at home 314 93
Seizure disorder 289 85
Occupational therapy or physical therapy or both
Past 317 93
Present 283 83
Type of Angelman syndrome
Maternal deletion of 15g11.2 —q13 203 60
Genetic workup negative 55 16
Paternal uniparental disomy 25 7
UBE3A mutation 10 3
Imprinting mutation 8 2
Other structural rearrangement 3 1
Unsure or did not answer question 36 11
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Prevalence and Nature of Sensory Processing

Table 2 presents the percentage of persons who were rated
as showing each of the 21 sensory processing problems “fre-
quently” or “almost always.” In sum, sensory processing
abnormalities exist in a majority (almost 75%) of this sam-
ple. These problems appear to be most prominent in the
area of hypo-responsiveness to tactile and vestibular input,
consistent with interpretations of “sensory seeking” behav-
ior: That is, seeking out and engaging in intensive move-
ment and touch activities were most characteristic of these
persons with Angelman syndrome. The top five items,
those that were endorsed at high levels by 50% to 75% of
the sample, were all tactile or proprioceptive behaviors and
4 of the 5 were on the hypo-responsive scale. However,
some hyper-responsive behaviors such as showing distress
during grooming were also relatively common, indicative of
some mixed sensory response styles in this group. In con-
trast, ignoring certain stimuli was not frequently endorsed.
Finally, the rare endorsement of “trouble adjusting to/or
dislike of water” confirms reports of attraction to or enjoy-
ment of sensory experiences with water in this population.

Table 3 presents raw score means for the SEQ total,
hyper-subscale, and hypo-subscale totals for the entire sam-
ple. The table also details mean scores for the subsample of
participants from 3 years to 6 years of age, the age range for
which the SEQ has norms for typically developing children
(Baranek et al., in press). Pre—school-age children with
Angelman syndrome exhibited significantly more sensory
processing abnormalities than their typically developing
peers (single-sample #(1, 79) = 12.89, p < .001). This was
true for both hypo-responsive (£(1, 79) = 14.39, p < .001)
and hyper-responsive (#(1, 79) = 6.24, p < .001) behaviors.

Figure 1 depicts the proportion of overall sensory
abnormalities, hyper-responsiveness, and hypo-responsive-
ness in all of the persons with Angelman syndrome in com-
parison to means for typically developing children 3 to 6
years of age. We used the entire sample of participants with
Angelman syndrome in this analysis, because the means for
the entire sample did not differ significantly from the means
for persons with Angelman syndrome between 3 and 6
years of age (see Table 3). This figure illustrates a higher

overall level of sensory processing abnormalities in the sam-

Table 2. Percentage of Individuals Rated Scores of 4 or 5
for Items on the Sensory Experiences Questionnaire

Item n %
Flaps arms or hands repeatedly®® 251 74
Puts objects or toys in mouth?’ 241 7
Shows distress during grooming® 218 64
Seems slow to react to pain®’ 176 52
Seeks out roughhousing 5 174 51
Likes to jump, rock, or spin &% 159 47
Stares at lights or objects that spin®3 120 35
Refuses new foods or avoids tastes, smells, textures ®* 105 31
Reacts easily to unexpected or loud sounds 2 83 24
Reacts negatively when touched by a person®’ 79 23
Smells objects or toys during activities®* 4! 21
Disturbed by too much light or brightness®? 69 20
Avoids textures or won’t play with messy materials®’ 59 17
Avoids looking at you during social games®3 56 16
Ignores you when you call his or her name 2 50 15
Is slow to notice new objects or slow to look at objects 3 46 14
Dislikes being tickled ™" 35 10
Dislikes cuddling or being held® 34 10
Seems to ignore loud noises 2 33 10
Ignores when someone new enters room?? 22 7
Has trouble adjusting to water temperature or dislikes water®' 19 6

2 Hypo-responsiveness. ® Hyper-responsiveness. 'Tactile, > Auditory, ® Visual,
4 Gustatory/Olfactory, ® Vestibular/Proprioception.

ple of persons with Angelman syndrome in comparison to
typically developing peers, particularly with respect to
hypo-responsive behaviors. Although there is extensive vari-
ability in sensory processing patterns in typically developing
children (c.f., Ahn et al.,, 2004; Baranek et al., in press;
Dunn, 2001; Johnson-Ecker & Parham, 2000), the rate of
sensory processing abnormalities in our sample of individ-
uals with Angelman syndrome exceeded norms on both
hypo-responsiveness and hyper-responsiveness subscales of
a standardized sensory processing questionnaire.

Finally, Table 4 details the intercorrelations for the 21
SEQ items. Correlations .19 and higher were significant at
p < .001. Behaviors indicative of hypo-responsiveness to
sensory input were highly intercorrelated. Moreover, other
hypo-responsive behaviors (such as ignoring) were not fre-
quently endorsed by our participants but were highly inter-
correlated. Similarly, behaviors indicative of hyper-respon-
siveness to sensory stimuli were interrelated. These results
regarding the interrelationship of various sensory processing
behaviors within persons with Angelman syndrome lend
credence to the concepts of hyper-responsiveness and hypo-
responsiveness (Baranek et al., in press) or high and low

Table 3. Raw Score Means on the Subscales of the Sensory Experience Questionnaire (SEQ)

Overall sample (N = 340) Sample ages 3-6 (n = 80) Normative sample ages 3-6 (n = 47)

SEQ scales M SD M SD M SD t

Total Score 2.49 .55 2.55 .60 1.68 .27 27.33**
Hyper-responsiveness 2.24 .65 2.22 e 1.69 .39 15.32**
Hypo-responsiveness 2.73 .68 2.86 74 1.69 .32 28.31**

** p<.001
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Figure 1. Prevalence of sensory symptoms

thresholds (Dunn, 2001). That is, behaviors indicative of
needing little sensory input were highly correlated, as were
behaviors indicative of needing a lot of sensory input. Even
when specific behaviors were relatively infrequent (e.g.,
ignoring sensory input), they tended to co-occur in the
same person. Moreover, our research supports the notion
that hyper-responsiveness and hypo-responsiveness often
occur within an individual, as has been documented for
persons with other developmental disabilities (Baranek et
al., in press).

Relationship Between Sensory Processing
and Individual Characteristics

Although there is no research regarding the developmental
features of sensory processing in persons with Angelman
syndrome, case reviews of persons with Angelman syndrome
and research on persons with other developmental disabili-
ties would suggest a mixed picture (Baranek et al., 2002;
Baranek, Foster, & Berkson, 1997; Buntinx et al., 1995).
That is, even within persons with developmental disorders,

Table 4. Intercorrelations for Items on the Sensory Experiences Questionnaire

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

1: Hand flap -

2: Mouth ' 23 -

3: Pain tolerance®' 16 19* -

4: Roughhouse play #® 29 21 10 -

5: Move?® 34* 21* 05 44 -

6: Stare at spin objects 32% 32* A7 .26* .30% -

7: Smells objects®* 07 07 12 .08 .09 .06 -

8: Ignores name call#2 08 19* 15 15 15 09 .01 -

9: Is slow to notice object?* A1 26* 23*<01 13 29*-06 .16 -

10: Ignores loud noises *? 04 14 19* 09 .09 .14 -06 .21* 24* -

11: Ignores people entering room®* -01 20 11 .04 11 22*-02 .23* 47* 28* -

12: Grooming distress ™' 07 20 15 10 10 11 09 14 18 .08 .06 -

13: Refuses food ¢ 07 10 12 12 -02 .08 .09 .02 .16 .08 .07 .21* -

14 Startles to noise > .05 .01 .09 -01 .03 03 06 .10 .12 -17 .04 12 05 -

15: Withdraw physical contact®' 12 22 12 -01 11 08 .05 .11 .28 14 .13 .28* .19* 19* -

16: Disturbed by bright light®® .04 07 14 05 -01 19* 05 09 A5 A5 A1 17 .07 .19* 18 -

17: Avoids textures®’ .06 .13 .08 .08 .05 .12 -08 .08 .25* 12 .16 .19* 25* .17 .30* 21* -

18: Avoids eye contact >3 14 25* 26* 04 15 .22*«01 .33* .38* .23* .33* .16 .10 .17 .34* 17 25* -

19: Dislikes being tickled ' 13 .09 .20* 05 .04 01 06 .09 .10 .16 .07 .22* .19* 13 .19* 20* 22* 12 -
20: Dislikes cuddling ®' .03 .08 .10 -01 -03 .03 .05 .14 22 06 .17 .21* 13 .07 .35* .16 .17 .22* 23*
21: Has trouble adjusting to water®' -04 09 .04 -07 -05-03 .10 .04 -02 .06 .06 .08 .10 .04 07 .05 .03 .11 .17 .03

* p<.001. 2Hypo-. ®Hyper-responsiveness. ' Tactile, 2 Auditory, 2 Visual, 4 Gustatory/Olfactory, ° Vestibular/Proprioception.
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some sensory processing behaviors may improve with age,
whereas others continue into adulthood. Thus, we explored
the relationship between chronological age and sensory pro-
cessing by first correlating age with SEQ total, which was
significant. Follow-up correlations between age and the
hypo-subscales and hyper-subscales revealed that correla-
tions with age were driven by the relationship between age
and certain hypo-responsive behaviors (see Table 5). In
sum, our data support the notion that sensory processing
abnormalities persist, although the nature of the behaviors
may change. In our cross-sectional sample, we found an
association between certain hypo-responsive behaviors and
age, such that these tended to decrease slightly with age. On
the other hand, hyper-responsive and approximately half of
the hypo-responsive behaviors were not related to age, sug-
gesting that some patterns may be more stable and extend
into adolescence and young adulthood in this population of
persons with severe mental retardation.

Analyses of variance (ANOVAs) with presence of
seizure disorder as the between-subjects factor and the SEQ
total, hyper-responsiveness and hypo-responsiveness sub-
scales as dependent measures were not significant (p > .10).
It is possible that aspects of seizures that we were not able to
explore—such as type, duration, or frequency—may be
related to sensory processing patterns. Unfortunately, we
were able to examine only whether presence of a seizure dis-
order was related to sensory behaviors, and we were not able
to measure possible effects that certain seizure medications
may have on sensory processing. ANOVAs with gender as
the between-subjects factor and the SEQ total, hyper-
responsiveness and hypo-responsiveness subscales as depen-
dent measures were not significant (p > .20). Some reports
of a milder behavioral phenotype in persons with UPD in
comparison to those with maternal deletion led us to
explore this possibility with respect to sensory processing.

Despite adequate power, ANOVAs with genetic subtype

Table 5. Correlations Between Age and the Sensory Experiences
Questionnaire (SEQ)

SEQ Scale/Item Age
SEQ total -11*
Hypo-responsiveness -19***
Hyper-responsiveness .02
Puts objects or toys in mouth —24***
Seeks out roughhousing =17
Stares at lights or objects that spin -14*
Likes to jump, rock, or spin -13*
Slow to notice new objects or slow to look at objects -12*
Ignores you when you call his or her name -11*
Ignores when someone new enters room -.08
Flaps arms or hands repeatedly -.05
Seems to ignore loud noises .01
Seems slow to react to pain .02
Smells objects or toys during activities .03

*p<.05, **p<.01, ***p<.001
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(maternal deletion or UPD) as the between-subjects factor
and the SEQ total, hyper-responsiveness and hypo-
responsiveness subscales as dependent measures were not
significant (p > .10).

Discussion

The overall goal of this study was to characterize sensory
processing patterns in persons with Angelman syndrome.
The findings of a high degree and variety of sensory pro-
cessing problems invite speculation of the causes of these
abnormalities in persons with Angelman syndrome.
Structural and biochemical abnormalities of the brain may
contribute to sensory processing differences. The ataxia
characteristic of Angelman syndrome may make it difficult
for persons with Angelman syndrome to modulate propri-
oceptive and vestibular input, leading to the high rates of
sensation seeking in these sensory domains. An explana-
tion of the high rates of sensory processing abnormalities
but within syndrome variability awaits future research.
Our findings indicate a lack of relationship between cogni-
tive level and sensory processing abnormalities within a
neurogenetic syndrome (Rogers et al., 2003). That is, our
group was homogenous in terms of severity of mental
retardation, but there was variability in terms of sensory
processing patterns.

The high prevalence of sensory processing difficulties
among persons with Angelman syndrome highlights the
need to educate families and practitioners regarding senso-
ry processing patterns and their potential impact on occu-
pational engagement and social participation. Our results
confirm that Angelman syndrome alters the way a person
responds to sensory stimuli and, thus, formal evaluation of
sensory processing will likely be useful for understanding
each person’s strengths and weaknesses. We think that for-
mal evaluation of these child factors is particularly impor-
tant because persons with Angelman syndrome lack the
expressive language abilities needed to report their own
preferences and needs. Thus, it behooves family members
and community caregivers to gain an understanding of the
person with Angelman syndrome through observation and
through caregiver questionnaires. Knowledge of a person’s
sensory processing patterns can then be used to guide inter-
vention in order to maximize occupational engagement for
the person with Angelman syndrome and his or her family.
For example, Dunn et al. (2002) have suggested that persons
described as “sensation seekers” may require extra sensory
input in their daily routines, and thus may demonstrate an
increase in the manifestations of inappropriate behaviors to
get the stimulation they need. Our data suggest that many
persons with Angelman syndrome have a high threshold
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and craving for tactile and vestibular input that appears
much like this sensory-seeking pattern described by Dunn.
Thus, interventions might focus on creating ways for these
persons to obtain therapeutic sensory input during daily
activities and routines. For example, development of more
oral-sensory awareness could be incorporated during snack
time with food textures that provide enhanced tactile or
proprioceptive properties (e.g., thick shakes or fruit
smoothies that can be sucked through a straw).

Consistent with Baranek et al. (2001), we recommend
that intervention focus not just on changing sensory pro-
cessing thresholds that may be difficult to alter, but also on
creating sensory environments that fit the individual’s
occupational needs. Minimizing sensory distractions or
aversions in the environment while simultaneously afford-
ing opportunities for appropriate sensory exploration may
be useful. For example, practitioners might consult with
families about creating safe outdoor environments for
movement exploration or rough-housing play, making
available an assortment of highly salient tactile materials
during arts and crafts activities at school, or teaching care-
givers to create less stressful grooming routines such as
incorporating leisurely temperate baths or body massages at
night. Occupational therapists can also help devise ways to
channel a child’s inappropriate self-stimulatory behavior
(e.g., repetitive splashing of water) into developmentally
appropriate and meaningful occupations (e.g., washing
dishes after meals or taking swimming lessons). Procedures
such as peer modeling, shaping, and picture schedules, for
example, could aid the process of new skill acquisition
related to these purposeful activities. Likewise, teaching a
positive reframing process may help the person with
Angelman syndrome and his or her family to understand
sensory processing needs, learn to cope with such difficul-
ties, function more successfully in social environments, and
improve quality of life.

Several limitations of the study suggest directions for
future research. First, the relationship between age and sen-
sory processing would be better studied in a longitudinal
fashion rather than the cross-sectional design used.
Moreover, investigation of sensory processing of children
younger than 3 years of age would enhance our under-
standing of the developmental features. Second, including a
measure of mental age would be informative, because pre-
vious research in persons with a variety of developmental
disabilities has supported a stronger relationship between
sensory processing and mental age than sensory processing
and chronological age (e.g., Baranek et al., in press). Third,
supplementing the large-sample survey approach with clin-
ical and observational evaluation of sensory processing
would allow for a more detailed analysis of behavior.
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Fourth, a more detailed and standardized evaluation of clin-
ical and medical variables (e.g., medication effects) might
provide more information on the relationship between sen-
sory processing and seizure disorder, genetic subtypes, and
other relevant clinical variables. Fifth, studies comparing
persons with Angelman syndrome to other clinical groups
with similar levels of cognitive disability may be useful to
differentiate patterns that are unique in this population.
Finally, our results suggest that intervention and adaptation
studies are warranted to support the daily life functioning of
persons with Angelman syndrome. A
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