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There are only a few studies that have attempted to

systematically document the communicative forms

and functions in the repertoires of individuals with

Angelman syndrome (AS). In the present study, we sent

the Inventory of Potential Communicative Acts (IPCA)

(Sigafoos et al. 2000a,b) to 136 families of children with

AS. The IPCA aims to provide a systematic inventory

and objective description of the communication forms

and functions present in the child’s repertoire. Seventy-

nine surveys were returned and analyzed to determine

differences in the number and types of communicative

forms and functions in relation to the child’s setting,

genetic subtype, presence of epilepsy, age, and level of

intellectual disability. The results showed significant

differences in the forms and functions of reported

communicative acts for individuals with AS deletion

and AS disomy, epilepsy versus no epilepsy, and for

individuals with severe versus profound levels of intel-

lectual disability. Significant differences were also

evident as a function of age and living situations. These

data (i) suggest that the communicative phenotype asso-

ciated with AS is influenced by genetic, medical, and

environmental factors and (ii) may be relevant for any

attempt to enhance these persons’ communicative

functioning.

Keywords: Angelman syndrome, communicative forms,

communicative functions

Angelman syndrome (AS) is a neurodevelopmental dis-

order associated with abnormalities of chromosome

15q11-13. Four genetic causes of AS have been identified:

(i) maternal deletion (70–75% of cases), (ii) paternal uni-

parental disomy (2–5% of cases), (iii) imprinting muta-

tions (2–5% of cases), and (iv) mutations in the UBE3A

region of the 15th chromosome (about 5% of cases). In

approximately 15% of the individuals, no abnormality

on chromosome 15 may be found and hence the diagno-

sis of AS is based on clinical features (Clayton-Smith &

Laan 2003). AS is characterized by neurological (e.g. epi-

lepsy, ataxic movements) and dysmorphic facial features

(e.g. wide mouth, widely spaced teeth) (Williams 2005).

The syndrome is also associated with behavioural fea-

tures such as inappropriate laughter, hyperactivity, ste-

reotypic behaviour (e.g. hand flapping, body rocking),

eating difficulties, an apparent fascination for water,

sleep problems, and severely limited speech and lan-

guage development (Berry et al. 2005; Williams 2005;

Horsler & Oliver 2006a,b; Didden et al. 2008).

Recent years have shown a small yet increasing num-

ber of studies showing that phenotypic behaviour in

genetic syndromes such as AS may be related to social sit-

uations (e.g. Oliver et al. 2002). For example, laughing

behaviour is described as a phenotypic behaviour of indi-

viduals with AS and which has been labelled as inappro-

priate and excessive and independent from social events

(Horsler & Oliver 2006a,b). However, Oliver et al. (2002)

have shown that laughing behaviour was related to the

level of social interactions. They observed laughing and
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smiling behaviour of three children with AS in three con-

ditions that varied in level of social interactions: (i) high

level of interaction, (ii) proximity of an adult who did not

engage in any social interactions, and (iii) no interactions

during the alone condition. Results showed that fre-

quency of laughing and smiling was highest in the inter-

action condition and level of these phenotypic behaviours

was very low in the other two conditions. These results

were corroborated by those of a study by Horsler & Oli-

ver (2006a,b) in 11 children with AS all of whom had

deletion. These results lend further support for the

presence of behaviour-environment interactions of laugh-

ing behaviour in people with AS. This may also hold true

for behaviour other than laughing that serve a communi-

cative function. Experimental studies in this area are

scarce. The present study is a descriptive one and

explores form and function of potential communicative

behaviours, including laughing, in individuals with AS.

Individuals with AS have major deficits in speech and

language development, and there are few studies into

the assessment of communication abilities among indi-

viduals with AS. Clayton-Smith (1993) published one of

the first studies on communication skills (among other

skills) in AS. Among a sample of 82 individuals, she

found that some of them used one to three words while

most did not speak at all. However, all of these individ-

uals were reported to show some form of gesturing or

manual signing as a means of communicating. In the

same year, Penner et al. (1993) evaluated communication

skills in seven individuals with AS who lived in a resi-

dential facility. All had profound intellectual disability

and were between 12 and 40 years of age. None of the

individuals in the Penner et al.’s study used speech,

manual signs, or communicative gestures. However,

several forms of pre-linguistic behaviour were observed

in their sample (e.g. pointing, gaze, and giving an object

to another person to open it). These pre-linguistic forms

were mainly interpreted as serving as requests or mands

for objects or actions. In another study, Joleff & Ryan

(1993) found that, among 11 children with AS between 2

and 15 years of age, only a few appeared to use gestures

or manual signs to communicate. An interesting finding

was that the level of receptive language skills was con-

siderably higher than expressive communication skills.

Five years later, Alvares & Downing (1998) evaluated

communication skills in 20 children with AS who were

between 1.5 and 14 years old and who were living at

home. They found that approximately 50% of them used

manual signs, 25% used pictures, and 15% had been

taught to use a speech-generating communication

device. Only 55% of the children showed intelligible

speech, with an average of five words. Thirty percent

did not appear to use any mode of alternative or aug-

mentative communication.

More recently, Didden et al. (2004) investigated func-

tions of communicative behaviours in 109 individuals

with AS using the Verbal Behaviour Assessment Scale (Ver-

BAS; Duker 1999). The VerBAS measures three functions

of communicative behaviour based on Skinner’s (1957)

analysis of verbal behaviour [i.e. manding, tacting and

echoic (imitative) behaviour]. Total scores on the Ver-

BAS provide an indication of the person’s overall level

of expressive communicative functioning. Didden et al.

found that the communicative function of manding (i.e.

requesting and rejecting) was more developed than

either tacting (i.e. labelling and describing) or echoic

(i.e. imitative) behaviour in the 109 individuals with AS

investigated, an outcome that is in agreement with the

data reported by Penner et al. (1993). Furthermore, the

communicative level was found to be lowest in those

individuals with AS who also had a seizure disorder

and who used anticonvulsive medication, and those

with profound intellectual disability.

Causes for the developmental delay in expressive ver-

bal and non-verbal communicative skills in individuals

with AS are largely unknown. Much of the delay may

be attributed to the severe level of intellectual disability,

but other factors often seen in AS may also play a role,

such as, failure to imitate (e.g. Joleff & Ryan 1993;

Penner et al. 1993), epilepsy, and ⁄ or use of anti-convul-

sant medication (e.g. Didden et al. 2004), or oral motor

problems (e.g. Penner et al. 1993). Despite the current

lack of understanding regarding the nature and causes

of communication impairment in people with AS, many

individuals seem to be able to develop pre-linguistic

forms of communication and others seem to be able to

learn to use augmentative and alternative communica-

tion, such as manual signs, speech-generating devices,

or picture-based communication systems (Alvares &

Downing 1998; Didden et al. 2004).

While the aforementioned studies have investigated

communicative behaviours in AS, several shortcomings

limit the generality of their conclusions. These limita-

tions highlight the need for additional research into the

communicative forms and functions of children with

AS. Except for the Clayton-Smith (1993) and Didden

et al. (2004) study, the number of participants in these

studies were relatively small. Furthermore, while

Didden et al. (2004) included a relatively large sample of

individuals with AS, their study was aimed at exploring

a relatively small number of communicative functions.

Overall, most studies that have assessed communicative

Journal of Applied Research in Intellectual Disabilities 527

� 2009 Blackwell Publishing Ltd, 22, 526–537



abilities of individuals with AS (e.g. Clayton-Smith 1993;

Joleff & Ryan 1993; Alvares & Downing 1998) have been

considering a less than comprehensive range of the com-

municative forms and function(s) of the person’s exist-

ing pre-linguisitc behaviours. Studies with large samples

that investigate a wider range of forms and functions

could be valuable for identifying possible associations

between communication development and other vari-

ables (e.g. setting, genetic subtype, age).

Information of this type could be very useful in better

understanding the nature of communication impairment

in AS and in designing more appropriate and effective

assessment and intervention tactics. The present study

therefore explored the forms and functions of expressive

communicative behaviour in a relatively large sample

(n = 79) of individuals with AS. For this purpose, we

used the Inventory of Potential Communicative Acts

(IPCA), a questionnaire that was developed to assess

communicative forms and functions in individuals with

limited or no speech and severe communication impair-

ments (see Sigafoos et al. 2000a,b).

Method

Participants and procedure

The IPCA questionnaire (see Instrument) was sent to

136 parents who were members of the Dutch Angelman

Parent Association and who had a child with AS. In an

accompanying letter, parents were asked to complete

the IPCA jointly. If their child lived in a residential facil-

ity, they were asked to complete the IPCA together with

a staff member who knew the child well. Parents were

sent a reminder after 3 weeks. We received 79 com-

pleted IPCAs, constituting a response rate of 58%.

The 79 completed IPCAs covered 79 individuals with

AS, most of whom (63%) lived at home with their par-

ent(s). The remaining 37% lived in a residential facility.

Forty-two of these individuals (53%) were male. The

mean age of the individuals with AS was 19.6 years

(range: 3–66 years; SD = 11.9). Level of intellectual dis-

ability was known for 41 individuals (52%). The percent-

age of individuals who had profound, severe, and

moderate intellectual disability were 34, 64, and 2

respectively. The diagnosis of AS was made by chromo-

somal and ⁄ or DNA assessment in 90% of the partici-

pants. Of these individuals, 63% had maternal deletion,

16% had paternal uniparental disomy, 1% had an

imprinting mutation, and 7% had a mutation in the

UBE3A region. Eighty-four percent (n = 66) of the sam-

ple had an additional diagnosis of epilepsy. Thirty par-

ticipants took medication (other than for epilepsy), for

sleep problems (33%), behavioural difficulties (23%),

constipation (23%), and physical health problems such

as hay fever and asthma (20%).

Instrument

The IPCA is an empirically derived comprehensive tool

for the assessment of form and function of communica-

tive behaviour in people with severe communication

impairments, including those with severe intellectual

disability. It seeks to identify potential communicative

acts or communicative forms that may be used by an

individual for any of 10 communicative functions. A

potential communicative act is defined as any behaviour

that the informant has identified as being used by the

participant for communicative purposes (Sigafoos et al.

2000a,b). The IPCA is based on an extensive review of

the literature and analyses of communicative forms and

functions expressed by individuals with developmental

disabilities and communication impairment (see e.g.

Sigafoos et al. 2000a,b, 2006; Keen et al. 2002).

The IPCA was developed through initial field testing

with 30 children with developmental disabilities and

severe communication impairments (Sigafoos et al.

2000a). The results of that field testing indicated that the

IPCA was appropriate for gathering descriptive infor-

mation on the existing pre-linguistic communicative

behaviours of children with developmental disabilities

and severe communication impairments (Sigafoos et al.

2000a,b). Field testing also indicated good agreement

between parents and teacher informants, suggesting the

IPCA has adequate inter-informant agreement for the

purpose of identifying the existing pre-linguistic com-

municative behaviours of children with developmental

disabilities and severe communication impairments

(Sigafoos et al. 2000a). The IPCA has also been shown to

have adequate predictive validity for identifying

intervention targets in programs aimed at replacing

pre-linguistic communication acts with more formal

communication skills (Keen et al. 2002; Tait et al. 2004).

In terms of ensuring that the behaviours identified by

respondents have observed have a communicative func-

tion, several studies have validated the results of the

IPCA via direct observation of the child’s responses to

several structured communication probes (see Sigafoos

et al. 2006 for a review). From a theoretical perspective,

the results of such validation or verification studies sug-

gest that the behaviours interpreted by respondents as

communicative (as documented via the IPCA) had in

fact been shaped into intentional forms of communication
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in that they were observed to occur under conditions

in which that communicative function was directly

evoked.

The IPCA was translated into Dutch and completed

by parents and caretakers who knew the participant for

at least 6 months. For the purpose of this study, several

additional questions were added to the protocol to col-

lect data on seven demographic variables (i.e. age, gen-

der, genetic cause of AS, level of intellectual disability,

epilepsy, use of medication, and living conditions).

In the IPCA, 10 categories of communicative function

are delineated and accompanying questions are used to

identify the forms of behaviour that the child uses to

accomplish each communication function: These catego-

ries (questions) are (i) social convention (e.g. ‘How does

your child greet you?’ or ‘How does your child react

when s ⁄ he hears her ⁄ his name?’), (ii) attention to self

(e.g. ‘How does your child request your attention?’ or

‘How does your child seek for comfort?’), (iii) reject ⁄
protest (e.g. ‘What does your child do if a routine is

disrupted?’ or ‘How does your child react if you ask

him or her something to do that s ⁄ he does not want to

do?’), (iv) request an object (e.g. ‘How does your child let

you know that s ⁄ he wants something?’ or ‘How does

your child let you know that s ⁄ he wants to watch televi-

sion?’), (v) request an action (e.g. ‘How does your child

let you know that s ⁄ he wants help with dressing?’ or

‘How does your child let you know that s ⁄ he wants

help with going to the toilet?’), (vi) request information

(e.g. ‘How does your child let you know that s ⁄ he needs

clarification if s ⁄ he does not understand?’), (vii) comment

(e.g. ‘How does your child let you know that s ⁄ he is

happy?’ or ‘How does your child let you know that

s ⁄ he is bored?’), (viii) choice making (e.g. ‘How does your

child choose between two objects?’), (ix) answer (e.g.,

‘How does your child react when someone talks to

him ⁄ her?’), and (x) imitation (e.g. ‘How does your child

imitate something that you say or do?’).

In the present study, parent and caregiver informants

were asked to describe the communicative behaviours

(i.e. forms) that s ⁄ he had observed in the individual with

AS for each of the above 10 categories. In the IPCA, a

wide variety of examples of communicative behaviours

or forms are given as examples from which the informant

may choose. These are nonsymbolic (e.g. eye gazing,

pointing, facial expressions, bodily movements, vocaliza-

tions, challenging behaviour) and symbolic communica-

tive behaviours (e.g. use of pictures, manual signs, and

pointing to a picture on a communication board). Infor-

mants were encouraged to mention other communicative

behaviours that were not included in the list of examples

of communicative acts and that may be observed in indi-

viduals with AS (e.g. laughing, hand flapping).

Data analyses

Each returned IPCA was summarized and entered into

tables for analysis. The first analysis was percentage of

individuals with AS who showed each communicative

form for each of the 10 communicative functions. This

was calculated for the overall sample based on the com-

municative behaviours that were mentioned by parents

and other caregivers in at least 10% of all participants.

Following this, comparisons were made of the percent-

age of individuals that showed each communicative

form and function by genetic subtype, epilepsy, age, set-

ting, and level of intellectual disability. These compari-

sons were made using chi-square analyses.

Results

Table 1 shows the percentage of participants who showed

each communicative form for each of the 10 communica-

tive functions. In this sample of individuals with AS, a

wide variety of communicative behaviours is used for

several communicative functions, such as requesting,

rejecting ⁄ protesting, and commenting. As indicated in

Table 1, the functions of requesting information and imi-

tation were least well-developed. That is, a minority of

individuals with AS was mentioned as showing commu-

nicative behaviours to request information and to imitate

the communicative behaviours shown by others.

Most of the communicative forms used by individuals

with AS would be seen as pre-linguistic or non-

symbolic. More symbolic communicative forms, such as

manual signs and picture exchange, were used by only

a minority of individuals. However, informants reported

that symbolic communicative behaviours were used in

some cases to achieve a variety of communicative func-

tions, such as social convention, requesting an object

and ⁄ or an action, choice-making, and answering. The

data in Table 1 also show that verbal speech (e.g. using

single words) was seldom used for communicative pur-

poses. Single words are reportedly used for answering

and imitation, though the percentage of individuals who

used verbal speech was small (i.e. 10–11%). The results

also showed that laughing was seen as a form of com-

munication for more than 90% of the individuals and

laughing was said to be used most often for the purpose

of commenting, and to a lesser degree for social

convention and answering. Laughing was not used for

other communicative functions, such as requesting.
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Finally, problematic topographies (e.g., pinching another

person, getting angry, and self-injurious behaviour) was

mentioned as being used to communicate for 10–35% of

the sample. Such problematic topographies were mainly

used for the purpose of rejecting and protesting and

commenting, which suggest that such behaviours may

be maintained by negative reinforcement, and ⁄ or may

reflect a negative emotional state in the individual.

Stereotypic behaviour (e.g. arm flapping) was reported

in about 25% of individuals and was interpreted by

informants as serving primarily the social convention

and commenting functions.

Tables 2–6 show the percentage of individuals that

were identified as using each communicative form and

Table 1 Percentage of individuals with Angelman syndrome that show communicative behaviours (forms) for 10 communicative

functions

Social convention %1 Attention to self % Reject ⁄ protest % Request an object % Request an action %

Eye contact 84 Touch person 86 Take object 43 Take object 70 Vocalization 41

Laugh 70 Vocalization 51 Struggle 37 Point 51 Touch 28

Touch 34 Move closer 49 Move away 37 Touch 34 Move closer 23

Move closer 32 Reach 15 Whine 32 Take someone

by the hand

34 Manual sign 22

Manual sign 32 Point to self 11 Vocalization 30 Move closer 29 Point 19

Vocalization 23 Eye contact 10 Aggression

(e.g. pinch)

28 Vocalization 27 Give object 14

Arm flapping 23 Cry 27 Give object 20

Move away 14 Get angry 24 Reach for 19

Reach 13 Push ⁄ pull 22 Manual sign 18

Point 10 Touch 22 Show object 11

Gaze away 20 Eye contact 10

Yell 19

Ignore 14

Self-injury 13

Head nod 11

Request

information % Comment %

Choice

making % Answer % Imitation %

Give object 22 Laugh 94 Take object 46 Eye contact 54 Head nod 34

Eye contact 10 Cry 67 Point 39 Laugh 39 Vocalization 17

Body movement 53 Reach 25 Head nod 29 Point 14

Move away 52 Move closer 17 Push ⁄ pull 22 Single word 10

Vocalization 43 Give picture 13 Gaze away 19

Facial expression 39 Reach 15

Aggression 33 Vocalization 14

Touch 32 Manual sign 11

Whine 29 Body movement 11

Arm flapping 27 Single word 11

Point 27 Touch 10

Move closer 22

Take an object 22

Tension 19

Yell 18

Manual sign 18

Push ⁄ pull 18

Self injury 14

Gaze away 11

1Communicative behaviours are depicted that were mentioned in at least 10% of the individuals.
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function. The data in these tables were analysed to com-

pare individuals with AS deletion versus AS disomy

(Table 2), individuals living at home or in a residential

facility (Table 3), individuals with and without epilepsy

(Table 4), individuals in different age groups (Table 5),

and individuals with severe versus profound intellectual

disability (Table 6).

As indicated in Table 2, significant differences were

found in the use of manual signs for expressing the

social convention function (i.e. greeting, reacting to

name). Specifically, a substantially smaller percentage

of individuals with deletion (21%) were reported to use

manual signs to engage in social conventions than

Table 2 Percentages of individuals with Angelman syndrome

with disomy and deletion who show functions and forms of

communicative behaviours, chi-square and P-values

Function ⁄ form

Deletion

(n = 44) %

Disomy

(n = 11) %

v2

(d.f. = 1) P-value

Social convention

Eye contact 91 91 –1 1.00

Laughing 75 64 0.57 0.45

Arm flapping 27 27 0.00 1.00

Manual signs 21 55 5.16 0.02*

Attention to self

Touch 81 91 0.33 0.57

Make noise 48 46 0.02 0.89

Reject ⁄ protest

Struggle 30 9 1.94 0.16

Aggression 18 46 3.63 0.06

Request an object

Point 39 73 4.13 0.04*

Manual sign 14 46 5.57 0.02*

Request an action

Touch 30 9 1.94 0.16

Manual sign 27 36 0.86 0.35

Request information

Hand over object 21 36 1.23 0.27

Eye contact 7 27 –1 0.09

Comment

Laughing 96 100 –1 1.00

Crying 66 82 1.04 0.31

Manual sign 9 46 8.50 0.00**

Arm flapping 27 55 2.97 0.09

Choice making

Point 39 55 0.92 0.34

Hand over picture 11 27 1.79 0.18

Answer

Eye contact 55 55 0.00 1.00

Laughing 48 36 0.46 0.50

Manual sign 18 9 0.53 0.47

Imitation

Head nod 30 36 0.19 0.66

Make noise 16 27 0.76 0.38

Fisher’s exact test P-value is given.
1As a result of low cell frequencies no chi-square value can be

calculated.

*P < 0.05; **P < 0.01.

Table 3 Percentages of individuals with Angelman syndrome

who are living at home and in a residential facility and who

show functions and forms of communicative behaviours,

chi-square and P-values

Function ⁄ form

Home

(n = 52) %

Residential

(n = 24) %

v2

(d.f. = 1) P-value

Social convention

Eye contact 87 75 1.54 0.21

Laughing 77 54 4.03 0.05*

Arm flapping 19 33 1.81 0.18

Manual sign 37 25 0.99 0.32

Attention to self

Touch 83 92 1.07 0.30

Make noise 50 54 0.11 0.74

Reject ⁄ protest

Struggle 35 38 0.06 0.81

Aggression 27 25 0.03 0.86

Request an object

Point 50 46 0.11 0.74

Manual sign 15 21 0.34 0.56

Request an action

Touch 35 13 4.02 0.05*

Manual sign 23 21 0.05 0.83

Request information

Hand over object 21 21 0.00 0.98

Eye contact 10 13 0.15 0.70

Comment

Laughing 94 92 –1 0.65

Crying 75 46 6.21 0.01*

Manual sign 15 25 1.01 0.32

Arm flapping 33 13 3.45 0.06

Choice making

Point 42 25 2.11 0.15

Hand over picture 15 8 0.72 0.40

Answer

Eye contact 62 42 2.62 0.11

Laughing 46 21 4.46 0.04*

Manual sign 12 8 0.18 0.67

Imitation

Head nod 37 29 0.40 0.53

Make noise 15 13 0.11 0.74

Fisher’s exact test P-value is given.
1As a result of low cell frequencies no chi-square value can be

calculated.

*P < 0.05; **P < 0.01.
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individuals with disomy (55%). A similar pattern was

reported for the use of manual signs to request an object

and to comment. Laughing was not related to genetic

subtype for any of the communicative functions.

There were only a few differences in the communica-

tive profiles of individuals who lived at home versus

those who lived in a residential facility (see Table 3).

Crying to comment and laughing to answer were signif-

icantly more often observed in individuals who lived at

home than in those who lived in a residential facility,

although differences with respect to touching for the

purpose of requesting an object and laughing for social

convention approached statistical significance.

The presence versus absence of epilepsy was related

to problematic topographies in that fewer people with

epilepsy showed aggression for the purpose of rejecting

and protesting as compared with those with epilepsy

(see Table 4). Furthermore, several more symbolic forms

(i.e. manual signing, pointing) were significantly more

often used by individuals without epilepsy as compared

with those with epilepsy.

Results depicted in Table 5 suggest that there is a lin-

ear trend across age groups in the percentage of individ-

uals who showed arm flapping and laughing for specific

communicative purposes. That is, fewer older children

were reported to use arm flapping and laughing for com-

munication. Specifically, while as many as 64% of chil-

dren showed laughing for the purpose of answering

(e.g., reacting to others), this percentage decreased to 33

and 20%, respectively for older youths and adults.

Finally, Table 6 shows that only manual signing for

the purpose of social convention was significantly

related to level of ID. That is, significantly more individ-

uals with severe level of ID were said to use manual

signs to achieve social convention functions than individ-

uals with profound ID. Interestingly, a higher percentage

of individuals with severe ID as compared with those

with profound ID showed aggressive behaviour for the

purpose of rejecting ⁄ protesting, although the P-value

here did not reach statistical significance. Likewise, a

higher (albeit non-significant) percentage of individuals

with severe ID were said to have communicative forms

that they used for requesting an action and drawing

attention to self, and more of these individuals were also

said to be able to imitate the vocalizations by others.

There may be significant interaction effects between

communicative forms and functions and several main

variables (e.g. epilepsy ⁄ no epilepsy, genetic subtype).

For example, we found a higher prevalence of manual

signing with a commenting function in individuals with

disomy and in those without epilepsy than in individu-

als with deletion and those with epilepsy (see Tables 2

and 4). It is not clear whether these types of func-

tion ⁄ form is specifically related to either variable or to

both variables interacting with each other. We explored

this through a three-way chi-square analysis. A differ-

ence in the presence of manual signing between disomy

and deletion was found only for the epilepsy group

Table 4 Percentages of individuals with Angelman syndrome

with and without epilepsy who show forms and functions of

communicative behaviour, chi-square and P-values

Function ⁄ form

Epilepsy

(n = 66) %

No epilepsy

(n = 13) %

v2

(d.f. = 1) P-value

Social convention

Eye contact 85 77 0.50 0.48

Laughing 71 62 0.48 0.49

Arm flapping 24 15 0.48 0.49

Manual sign 29 46 1.51 0.22

Attention to self

Touch 85 92 0.51 0.48

Vocalization 50 54 0.06 0.80

Reject ⁄ protest

Struggle 32 62 4.13 0.04*

Aggression 23 54 5.23 0.02*

Request an object

Point 46 77 4.30 0.04*

Manual sign 15 31 1.82 0.18

Request an action

Touch 27 31 0.07 0.80

Manual sign 21 23 0.02 0.88

Request information

Give object 17 46 5.59 0.02*

Eye contact 8 23 2.87 0.09

Comment

Laughing 92 100 –1 0.58

Crying 64 85 2.17 0.14

Manual sign 12 46 8.63 0.00**

Arm flapping 29 15 1.00 0.32

Choice making

Point 35 62 3.25 0.07

Give picture 14 8 0.35 0.56

Answer

Eye contact 52 69 1.37 0.24

Laughing 42 23 1.71 0.19

Manual sign 12 8 0.21 0.65

Imitation

Head nod 38 15 2.44 0.12

Vocalizing 17 15 0.01 0.91

Fisher’s exact test P-value is given.
1As a result of too low cell frequencies no chi-square value can

be calculated.

*P < 0.05; **P < 0.01.
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[v2(1) = 6.79, P < 0.05], but not for the no epilepsy

group (Fisher exact test, P = 0.33). Presence of manual

signing was higher in those with disomy than in those

with deletion. Similar results were found for pointing

for the purpose of requesting, whereby the presence of

pointing was higher in those with disomy than in those

with deletion, but only for the epilepsy group,

v2(1) = 4.43, P < 0.05. These results however should be

viewed with caution as sub sample frequencies were

mostly too low to allow for analyses of interaction

effects.

Discussion

Parents and caregivers reported that a wide variety of

communicative forms and functions were used by the

79 individuals with AS who were assessed in this study.

Most of these individuals were reported to use pre-

Table 5 Percentage of individuals with

Angelman syndrome across age groups

children (3–12 years), youth (13–21 years)

and adults (22–66 years) who show

functions and forms of communicative

behaviours, chi-square and P-values

Function ⁄ form

Children

(n = 25) %

Youth

(n = 21) %

Adults

(n = 30) %

v2

(d.f. = 2) P-value

Social convention

Eye contact 92 91 73 –1 0.14

Laughing 76 67 63 1.05 0.59

Arm flapping 28 19 17 1.12 0.57

Manual sign 32 48 20 4.36 0.11

Attention to self

Touch 84 91 83 –1 0.84

Vocalizing 40 43 63 3.56 0.17

Reject ⁄ protest

Struggle 28 33 47 2.20 0.33

Aggression 32 33 17 2.39 0.30

Request an object

Point 48 57 47 0.60 0.74

Manual sign 12 33 10 –1 0.10

Request an action

Touch 24 29 30 0.26 0.88

Manual sign 16 38 17 4.14 0.13

Request information

Give object 12 29 23 2.04 0.36

Eye contact 8 19 7 –1 0.36

Comment

Laughing 92 100 93 –1 0.55

Crying 76 76 53 4.26 0.12

Manual sign 8 29 20 –1 0.19

Arm flapping 44 24 13 6.71 0.04*

Choice making

point 40 48 33 1.06 0.59

Give picture 16 14 7 –1 0.60

Answer

Eye contact 56 67 47 2.01 0.37

Laughing 64 33 20 11.47 0.00**

Manual sign 20 14 3 –1 0.15

Imitation

Head nod 36 38 27 0.89 0.64

Vocalizing 16 19 17 –1 1.00

Fisher’s exact test P-value is given.
1As a result of too low cell frequencies no chi-square value can be calculated.

*P < 0.05; **P < 0.01.
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linguistic forms of communication. Evidence from this

study suggests that use of symbolic forms was relatively

rare in these 79 individuals with AS. These findings are

consistent with the few other studies that have assessed

communication ability in individuals with AS.

In terms of assessing the generality of our findings,

however, it is difficult to directly compare our results to

other studies owing to differences in methodology and

sample characteristics. Still, several general and tentative

conclusions may be drawn. First, informant responses

on the IPCA indicated that most of these 79 individuals

with AS did not speak. This finding is consistent with

the results of Clayton-Smith (1993) and Penner et al.

(1993), who also found that the majority of individuals

with AS lack any appreciable amount of speech. How-

ever, Alvares & Downing (1998) reported that a substan-

tially higher percentage of the individuals in their

sample had some speech. These conflicting results high-

light the fact that speech development in AS may vary

across individuals and this variation should be consid-

ered when designing communication assessments and

intervention. Future research is needed to determine

whether or not there might be variables that predict pre-

served speech in the AS.

Second, comparative analyses revealed that some

forms and functions of reported communicative acts for

individuals with AS were related to genetic subtype,

presence ⁄ absence of epilepsy, level of intellectual dis-

ability, age and living setting. In general, it may be con-

cluded that communicative forms and functions were

more prevalent in individuals with disomy, in those

who lived at home, who had no epilepsy, who were rel-

atively young, and who had a severe level of intellectual

disability. However, these results should be viewed with

caution. The size of sub samples was small and the nat-

ure of our study was mainly descriptive. Post-hoc analy-

ses however failed to reveal confounds (interactions)

between for example level of intellectual disability (pro-

found, severe) and genetic subtype (disomy, deletion),

Fisher exact test P = 1.00, and between level of intellec-

tual disability and presence or absence of epilepsy,

v2(1) = 3.663, P = 0.06. Small sub sample sizes precluded

analyses of other possible confounds.

In view of recent studies on the interaction between

phenotypic behaviour and environment or environmen-

tal and social influences on phenotypic behavioural

expressions of AS, some differences in communicative

forms and functions between individuals who live at

home and those who live in a residential facility are

worth mentioning. On the whole, it appears that the

general level of communicative abilities is higher in

those who live at home than in those living in a facility.

Specifically, crying (to comment) and laughing (to

answer) were significantly more often observed in indi-

viduals who lived at home than in those who lived in a

residential facility. There may be several reasons for this

Table 6 Percentages of individuals with Angelman syndrome

with profound and severe ID who show functions and forms of

communicative behaviours, chi-square and P-values

Function ⁄ form

Profound ID

(n = 14) %

Severe ID

(n = 26) %

v2

(d.f. = 1) P-value

Social convention

Eye contact 86 73 0.83 0.36

Laughing 57 65 0.26 0.61

Arm flapping 36 27 0.34 0.56

Manual sign 7 39 4.48 0.03*

Attention to self

Touch 71 92 –1 0.16

Vocalizing 50 65 0.90 0.34

Reject ⁄ protest

Struggle 29 54 2.35 0.13

Aggression 14 42 3.26 0.07

Request an object

Point 36 54 1.20 0.27

Manual sign 14 31 1.32 0.25

Request an action

Touch 7 35 3.66 0.06

Manual sign 14 31 1.32 0.25

Request information

Give object 21 31 0.40 0.53

Eye contact 7 19 –1 0.40

Comment

Laughing 93 89 –1 1.00

Crying 57 73 1.05 0.31

Manual sign 14 31 1.32 0.25

Arm flapping 36 23 0.73 0.39

Choice making

Point 21 46 2.37 0.12

Give picture 7 8 –1 1.00

Answer

Eye contact 64 58 0.17 0.69

Laughing 29 27 0.01 0.91

Manual sign 7 4 –1 1.00

Imitation

Head nod 21 35 0.75 0.39

Vocalizing 0 27 –1 0.08

Fisher’s exact test P-value is given.

ID, intellectual disability.
1As a result of too low cell frequencies no chi-square value can

be calculated.

*P < 0.05; **P < 0.01.

534 Journal of Applied Research in Intellectual Disabilities

� 2009 Blackwell Publishing Ltd, 22, 526–537



outcome one of which being that in home environments

communicative behaviours are more often elicited and

reinforced than in residential environments. The reason

for this may be that the level of (1–1) adult attention is

much higher in home environments than in facilities

and, as shown by experimental studies by Oliver et al.

(2002) and Horsler & Oliver (2006a,b), the level of adult

attention is positively related to the level of phenotypic

behaviour such as laughing. Thus the expression of

phenotypic behaviours is influenced by social factors.

From a behavioural point of view, it may be hypothe-

sized that adults in home environments provoke and

reinforce such phenotypic behaviours more often than

adults in residential facilities. Future experimental stud-

ies are needed to investigate this.

Approximately 30% of the individuals with AS in our

sample used some form of symbolic, albeit non-speech,

form of communication (e.g. manual signs, picture

exchange). These data are similar to other studies show-

ing that a significant percentage of individuals with AS

can be expected to have learned these types of alterna-

tive forms of communication (Clayton-Smith 1993;

Penner et al. 1993). These data suggest there is value in

implementing communication interventions that are

designed to teach augmentative and alternative commu-

nication (Schlosser 2003). Given that augmentative and

alternative communication seems promising for individ-

uals with AS, there is a need for intervention research to

validate instructional procedures for use with individu-

als with AS (Duker et al. 2004). At the present time there

appear to be no such studies with appropriate experi-

mental controls to guide communication intervention for

individuals with AS.

Despite the current lack of studies on teaching aug-

mentative and alternative communication to individuals

with AS, our finding suggest several possible interven-

tion approaches. For example, while some of the individ-

uals with AS in the sample appeared to have learned to

use augmentative modes of communication, most indi-

viduals in our study were reported to rely mainly on the

use of some form of pre-linguistic behaviour to request

and reject, findings that are consistent with Penner et al.

(1993) and Didden et al. (2004). These findings suggest

that there may be value in teaching communicative part-

ners how to recognize, correctly interpret, and respond

appropriately to the individual’s pre-linguistic acts

(Sigafoos et al. 2006). It is possible that teaching caregiv-

ers to respond appropriately to non-problematic forms of

pre-linguistic communication may result in a reduction

of problematic topographies of communicative behav-

iour (e.g. aggression), which were reported for some

individuals in this sample. More specifically, the results

of our study suggest that in most cases, problematic

topographies served the purpose of rejecting and protest-

ing and, to a lesser extent, commenting. This suggests

that the problem behaviours were maintained by nega-

tive reinforcement (Mudford et al. 2008). Thus communi-

cative partners could be advised to recognize and

reinforce other non-problematic forms of rejecting and

protesting that are currently in the child’s repertoire as

this could be a possibly useful strategy for reducing

problematic topographies of pre-linguistic behaviour.

However, Sigafoos et al. (2006) suggested that an

intervention focusing on pre-linguistic acts might be

viewed as a short-term strategy because as such acts are

ultimately limiting for use in community settings. The

limitation stems from the fact that pre-linguisitc forms

are often difficult to recognize and interpret. Conse-

quently it would seem important to eventually replace

pre-linguistic acts with more appropriate and readily

interpreted forms of symbolic communication (Sigafoos

et al. 2006). Given that most of the communicative forms

reportedly used by these individuals with AS could be

seen as pre-linguistic or non-symbolic, there would

seem to be a particularly compelling need to develop

interventions focused on teaching more symbolic forms

of communication.

Based on the results of the present study, intervention

to teach more symbolic forms might begin by targeting

the communicative functions of requesting, reject-

ing ⁄ protesting, and commenting as these were reported

to be the best developed communicative functions in the

present sample. That is, intervention might initially

focus on teaching new symbolic forms. In contrast, the

communicative functions of requesting information and

imitation were reported to be the least common and

thus might prove to be more difficult to teach to indi-

viduals with AS because the intervention would require

teaching new forms and simultaneously establishing

new communicative functions. Development of new

forms and functions might thus be better addressed at

subsequent (more advanced) stages of the intervention

program (Sigafoos et al. 2006).

This proposed two-stage approach might also need to

be considered in light of the results of our inferential

analyses, which showed that communicative form and

function were related to genetic subtype, setting, epi-

lepsy, age, and level of ID. These data suggest that the

communicative phenotype associated with AS is influ-

enced by genetic, medical, and environmental factors

and therefore such factors need to be considered in

intervention planning. Specifically, for example, the
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substantially smaller percentage of individuals with

deletion (21%) who were reported to use manual signs

to engage in social conventions suggest the need for fur-

ther assessments to identify appropriate modes of com-

munication for individuals with deletion and disomy.

Several limitations of our study should be mentioned.

With the IPCA, the knowledge of parents and other

caregivers have about the child’s unique way of commu-

nicating is explored. However, validity of our conclu-

sions is unknown. That is, we do not know if the

communicative behaviours reflect the communicative

functions that were mentioned by the informants. How-

ever, Sigafoos et al. (2000a,b) have shown that outcomes

of the IPCA are largely in agreement with outcomes of

naturalistic observations in three individuals with Rett

syndrome. Future studies may be directed at empirically

assessing the communicative function of potential com-

municative acts in individuals with AS. Second, the lack

of one or more control groups limit the generality of

conclusions. That is, it remains to be assessed whether

or not communicative behaviours and functions in AS

differ from those from other groups of individuals with

profound to severe ID. Future studies may investigate

differences and similarities of communicative form and

function between individuals with AS and individuals

with non-specific ID and ⁄ or other individuals with other

type of genetic disorder. Third, open ended questions

are to some extent problematic in descriptive analyses

because failure of endorsement does not necessarily

mean that the behaviour does not occur but that it

was not endorsed by the respondent. However, we

addressed this by providing respondents with a rela-

tively large number of examples of communicative func-

tions and forms from which they could choose when

answering each question. Finally, as we have discussed

elsewhere in this paper the sample size did not allow

for analyses of interaction effects. So the relationships

between the presence of communicative forms and func-

tions and several main variables may to some extent be

influenced by their interactions with other variables.
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