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RESEARCH ARTICLE

Provision of augmentative and alternative communication interventions to
Norwegian preschool children with cerebral palsy: are the right children
receiving interventions?

Hilde Aven Lillehauga†, Gunvor Lilleholt Klevberga� and Kristine Stadskleiva,b�
aDepartment of Clinical Neurosciences for Children, Oslo University Hospital, Oslo, Norway; bDepartment of Special Needs Education,
University of Oslo, Oslo, Norway

ABSTRACT
Preschool children with cerebral palsy (CP) with no or unintelligible speech need augmentative and
alternative communication (AAC), but not all children needing AAC have access to it. This study
describes the use and perceived benefit of AAC and explores factors associated with receiving AAC
interventions. Using a cross-sectional design, we combined parent-reported data with data from the
Norwegian Quality and Surveillance Registry for Cerebral Palsy (NorCP). Communication, speech and
hand function was classified according to the Communication Function Classification System (CFCS),
Viking Speech Scale (VSS), and Manual Ability Classification System (MACS), accordingly. The need for
AAC was defined as Levels III–V on the CFCS, without simultaneous classification at VSS Level I, and/or
Levels III–IV on VSS. Parents reported on child- and family-directed AAC interventions using the
Habilitation Services Questionnaire. Of the 95 children (42 females) with CP (M¼ 39.4months,
SD¼ 10.3), 14 had communication aids. Of the 35 children (31.4%) defined as needing AAC, 11 had
been provided with communication aids. Parents of children with a communication aid reported satis-
faction with and frequent use of the aid. Children at MACS Level III–V (OR ¼ 3.4, p¼ .02) or with epi-
lepsy (OR ¼ 8.9, p< .01) were most likely to have received an AAC intervention. The low proportion of
children receiving communication aids indicates an unmet need for AAC interventions among pre-
school children with CP.
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Almost all human activity involves communication; hence,
communication provides opportunities for activity and par-
ticipation in the social world, learning activities, and games
and play (Goldbart & Marshall, 2004; King et al., 2014).
Children with cerebral palsy (CP) comprise a heterogeneous
group with motor impairments ranging from minor to
severe, often accompanied by perceptual, cognitive, and
communication impairments and epilepsy (Himmelmann
et al., 2006; Hollung et al., 2017; Rosenbaum et al., 2007).
Based on the predominant neuromotor symptoms, CP is clin-
ically categorized into the spastic (bilateral or unilateral), dys-
kinetic, and ataxic subtypes (Rosenbaum et al., 2007). To
describe the motor functioning of a child with CP, the Gross
Motor Function Classification System (GMFCS) (Palisano et al.,
1997) and the Manual Ability Classification System (MACS)
(Eliasson et al., 2006) are frequently utilized.

More than half of children with CP have a motor speech
impairment (Hollung et al., 2020; Nordberg et al., 2013).
These children often have more severe gross motor and
manual ability limitations and cognitive impairments than
other children with CP; nevertheless, the impairments of
speech and communication may restrict their social

participation to a larger extent than the motor impairments
(Himmelmann et al., 2013; Mei et al., 2014, 2015) and be a
risk factor for psychiatric disorders (Bjorgaas et al., 2012). To
describe children’s communication and speech, classification
systems like the Communication Function Classification
System (CFCS) and the Viking Speech Scale (VSS) are com-
monly used (Hidecker et al., 2011; Pennington et al., 2013).

Children with limited or no intelligible speech can benefit
from augmentative and alternative communication (AAC)
interventions. Children below school age who communicate
with the use of AAC and have motor impairments typically
use communication aids such as boards, books, and elec-
tronic speech-generating devices with graphic symbols
(Beukelman & Light, 2020; von Tetzchner & Martinsen, 2000).

It is estimated that between 20% and 80% of children with
CP have communication impairments and could benefit from
AAC training and the use of a communication aid (i.e., the
provision of an AAC intervention) (Andersen et al., 2010; Chan
et al., 2005; Creer et al., 2016; Pennington et al., 2005). AAC
gives children a language, provides access to learning, and
enables active participation (Batorowicz et al., 2018; Murray &
Goldbart, 2009; von Tetzchner et al., 2018). To promote a
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child’s communication, AAC should be introduced at an early
age and available and supported for use during all everyday
activities. Moreover, there should be collaboration and inter-
action between the child, family, and an interdisciplinary team
wherein the various contexts of the child’s everyday life are
taken into account (Goldbart & Marshall, 2004; Joginder Singh
et al., 2017; McNaughton et al., 2008). Not providing AAC to
children needing it may hamper their language development
(Romski et al., 2010). This might, in turn, influence not only
language and communication but also functioning in other
areas, as deficits in one area might have “cascading effects on
numerous domains over development” (D’Souza & Karmiloff-
Smith, 2017). Therefore, AAC must be provided to children
with no or unintelligible speech.

Previous studies describing children’s use of communica-
tion aids found that children tended to use their communi-
cation aid more often at school than at home (Cockerill
et al., 2014; Erickson et al., 2017). Reasons for the limited use
at home may include the parents being able to understand
their child without using the communication aid (Huer et al.,
2001) or the family wanting to communicate more intim-
ately, intuitively, and rapidly than they felt was possible
through the use of a communication aid (McCord & Soto,
2004). Despite the increased recognition of the importance
of communication in children’s lives, research on communi-
cation function and the use of communication aids in chil-
dren with disabilities is still limited (Hidecker et al., 2018).

In Norway, the health care and educational systems are pub-
lic. All children with CP are offered systematic monitoring
through the Norwegian Quality and Surveillance Registry for
Cerebral Palsy (NorCP), a registry that includes clinician-reported
data on communication, speech, and cognition (Andersen et al.,
2022). The NorCP includes over 90% of children with CP in
Norway and thus provides a unique overview of the population
(Alriksson-Schmidt et al., 2020; Andersen et al., 2022). Norwegian
preschool-aged children who need AAC have a legal right both
to get appropriate communication aids and to be taught to use
AAC (Barnehageloven, 2018, §39). However, even though chil-
dren with CP are systematically followed and access to AAC is
the legal right of those in need, data from the NorCP show that
only about half of the Norwegian children with CP receive the
AAC interventions they need (Andersen et al., 2010, 2022). The
reasons for this large unmet need are not well documented.

To enable the provision of AAC to all children with CP in
need and improve the clinical follow-up of children with CP
who use AAC, it is necessary to understand why AAC is pro-
vided, which children with CP get access to it, and how AAC
interventions are perceived by families. Therefore, this study
aimed to (a) investigate whether preschool children with CP
who need AAC are provided with AAC interventions; (b)
describe the parent-reported benefits and use of AAC aids
and training; and (c) explore factors associated with the like-
lihood of being provided with AAC interventions.

Method

Participants and recruitment

This study is part of a larger cohort study of young children
with CP and their parents (Habilitation Trajectories,

Interventions and Services for Young Children with Cerebral
Palsy; CPHAB) (Kalleson et al., 2022). Data collection for the
CPHAB study took place from 2012 through 2015. Three
inclusion criteria were set for the study, with the first two
pertaining to the CPHAB cohort in general and the third
being specific to this study. The inclusion criteria were:

1. Children diagnosed with CP and included in the NorCP
by the age of 4 years or below from January 2012
through December 2014.

2. Parents with sufficient language skills in either
Norwegian or English to complete the questionnaires.

3. Children classified with a CFCS level and/or registered as
provided with an AAC intervention.

An AAC intervention was defined as a child being pro-
vided with AAC training and/or a communication aid and/or
parents receiving education through an AAC course.
Communication aids included both paper-based aids, such as
communication books, and speech-generating devices. Of
the 130 children included in the CPHAB cohort, 95 fulfilled
the inclusion criteria for this study (see Figure 1). CFCS levels
were defined for 79 children, information about AAC inter-
ventions (but not CFCS) was available for 16 children, and
information about both CFCS and AAC interventions was
present for 31 children. The 95 included children did not dif-
fer significantly from the 35 excluded children with regard to
gender and age (see Table 1).

CPHAB cohort
(n=130)

Excluded due to missing 
information
(n=35)

Included
(n=95)

CFCS classification only
(n=48)

CFCS classification and 
registered information about

AAC interventions 
(n=31)

Registered information about 
AAC interventions only

(n=16) 

Figure 1. Participants included in study (N¼ 95).
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The study was approved by the Regional Committee for
Medical and Health Research Ethics of South-Eastern Norway
(#2019/152-3) and the Data Protection Officer of Oslo
University Hospital. Approval to use data from the NorCP
was granted by its publication board.

The CPHAB study was developed through a close collab-
oration between a multidisciplinary team of health-care pro-
fessionals and the Norwegian Cerebral Palsy Association,
which is a user organization for persons with CP and their
relatives. The user organization is also on the advisory board
of the NorCP, and thus, involved in discussions about
ongoing and future projects.

Measures and materials

The study included parent-reported data (from a question-
naire) specifically collected through the CPHAB study and
clinical data retrieved from the NorCP.

Parent-reported training and use of AAC
The Habilitation Services Questionnaire (HabServ) was devel-
oped for the CPHAB study and is freely available in
Norwegian and English (Kalleson, 2021; Klevberg et al., 2017).
HabServ includes parent-reported data on several types of
services and interventions relevant to children with CP and
their families, including (a) provision of AAC training and/or
communication aids, (b) perceived benefit of training in AAC,
(c) use and type of communication aids, (d) settings where
the communication aids were used (at home, in kindergar-
ten, other), (e) frequency/duration of use of the communica-
tion aids (less than once a day/1–4 times a week/most of the
day), (f) perceived benefit of use of the communication aids,
and (g) perceived benefit of parent-directed education in
AAC. The parents reported the benefits of the training and
use of the communication aids on a five-point Likert scale.

HabServ has been used in several previous studies
(Kalleson et al., 2020, 2022; Klevberg et al., 2017; Myrhaug
et al., 2016; Myrhaug & Østensjø, 2014). The face validity of
HabServ was assessed by a multidisciplinary expert panel
and pilot-tested on 19 parents (Myrhaug & Østensjø, 2014).

Background information about the child and family
Data on the children’s CP-related accompanying impairments
such as epilepsy and impairments in cognitive functioning
and perception were parent-reported and retrieved from
HabServ. Information about age, gender, CP subtype, levels
of speech, communication, and motor functioning was
retrieved from the NorCP and reported by health professio-
nals. The CP subtype was classified according to the
Surveillance of Cerebral Palsy in Europe recommendations
(Cans, 2007). Parts of the Norwegian version of The Parental
Account of Children’s Symptoms (Taylor et al., 1986) pro-
vided information about the parents’ educational back-
ground and occupational status.

Classification instruments
The children’s functional classification levels were retrieved
from the NorCP. Communication function was classified
according to the CFCS, which classifies the child’s daily com-
munication functioning when communicating with known
(family and friends) and unknown persons. The CFCS has a
five-level scale, where Level I denotes the most efficient
communication ability, as described in Table 2. The CFCS
provides a valid and reliable tool for the classification of the
communication performance of children older than 2 years
(Hidecker et al., 2011; Hidecker et al., 2018).

The children’s speech was classified according to the VSS.
The VSS classifies the way the child normally uses speech on
a four-level scale, where Level I is used when speech ability
is not affected by motor impairment, as described in Table 2.

Table 1. Characteristics of 95 children included and 35 children not included
in the study.

Characteristics

Participants
(n¼ 95)

Non-participants
(n¼ 35)

n % n %

Sex
Female 42 (44.2) 15 (42.9)
Male 53 (55.8) 19 (54.3)

Age distribution
13–24months 6 (6.3) 2 (5.7)
25–36months 35 (36.8) 11 (31.4)
37–61months 54 (56.8) 22 (62.9)

CP subtype
Spastic unilateral 44 (46.3) 23 (65.7)
Spastic bilateral 45 (47.4) 10 (28.6)
Dyskinetic and ataxic 5 (5.3) 2 (5.8)
Not classified 1 (1.1) 0 (0)

Gross Motor Function Classification System (GMFCS) levels
I 42 (44.2) 19 (54.3)
II 15 (15.8) 9 (25.7)
III 13 (13.7) 3 (8.6)
IV 15 (15.8) 3 (8.6)
V 9 (9.5) 0 (0)
Not classified 1 (1.1) 1 (2.9)

Manual Ability Classification System (MACS) levels
I 21 (22.1) 9 (25.7)
II 41 (43.2) 23 (65.7)
III 19 (20.0) 1 (2.9)
IV 5 (5.3) 2 (5.7)
V 8 (8.4) 0 (0)
Not classified 1 (1.1) 0 (0)

Communication Function Classification System (CFCS) levels
I 29 (30.5) N/A
II 14 (14.7) N/A
III 16 (16.8) N/A
IV 16 (16.8) N/A
V 4 (4.2) N/A
Not classified 16 (16.8)

Viking Speech Scale (VSS) levels
I 24 (30.8) N/A
II 21 (26.9) N/A
III 12 (15.4) N/A
IV 6 (7.7) N/A
Not classified or missing data 32 (33.7)

Vision (n¼ 92, 29)
Yes 26 (28.3) 7 (24.1)
No 50 (54.3) 18 (62.1)
Unknown 16 (17.4) 4 (13.8)

Cognitive impairments (n¼ 83, 29)
Yes 14 (16.9) 2 (6.9)
No 39 (47.0) 20 (69.0)
Unknown 30 (36.1) 7 (24.1)

Epilepsy (n¼ 93, 31)
Yes 17 (18.3) 4 (12.9)
No 72 (77.4) 27 (87.1)
Unknown 4 (4.3) 0 (0)

N/A: not available

AUGMENTATIVE AND ALTERNATIVE COMMUNICATION 221



The VSS is validated for children from the age of 4 years
(Pennington et al., 2013).

Needing AAC was defined as having a communication
and/or speech impairment, indicated by classification at
Levels III–V on the CFCS, without simultaneous classification
at VSS Level I, and/or classification at VSS Levels III–IV. The
definition was based on previous studies showing that
among children classified at CFCS Levels III–V, a significant
proportion (�54%) have a speech impairment, the minority
(23%) communicate using only speech, and AAC is com-
monly used as either an alternative or a supplement to
speech (Hidecker et al., 2018; Himmelmann et al., 2013).

Manual abilities were classified according to the MACS
and Mini-MACS (the Mini-MACS was used for children aged
<4 years and the MACS for children aged �4 years) (Eliasson
et al., 2006, 2017). The children’s manual ability was rated on
a five-level scale, where Level I denotes the least impaired
performance. Both the Mini-MACS and MACS classify child-
ren’s ability to handle objects in age-relevant everyday activ-
ities. The psychometric properties of the Mini-MACS and
MACS are considered good to excellent (Eliasson et al., 2006;
€Ohrvall et al., 2014). In this study, the term MACS is used for
both classification systems.

Gross motor function was classified according to the
extended and revised version of the GMFCS (Palisano et al.,
2008). The GMFCS is rated on a five-level scale, where Level I
denotes the least impaired performance. The psychometric
properties of GMFCS are considered excellent (Rosenbaum
et al., 2014).

Statistical analysis

Bivariate analyses using Chi-square tests were performed to
assess whether associations were present between AAC inter-
ventions (AAC training and/or the use of communication
aids) and the child’s age, manual abilities (MACS), cognitive
functioning, epilepsy, vision, speech (VSS), and communica-
tion functioning (CFCS). A multiple logistic regression model
was developed based on the results of the bivariate analyses
and implemented to assess the impact of selected factors on
the likelihood that parents would report an AAC intervention
for the children. The multiple logistic regression model con-
tained three independent variables (age, epilepsy, and

MACS). For variables where the parents could respond “don’t
know” to a question, this response was added to the missing
data and coded as “unknown.” The level of significance was
set at p< .05 for all analyses, and data were analyzed using
IBM SPSS version 26.

Results

The sample of 95 children (M¼ 39.4months, SD¼ 10.3,
range: 15–61) included 42 females (44%). There was an
almost equal distribution of children classified as having uni-
lateral CP and bilateral CP. Most children (87%) lived with
both their mother and father. Concerning education, a larger
proportion of mothers (72%) had more than 12 years of

Table 2. Description of Communication Function Classification System and Viking Speech Scale.

The five levels of the communication
Function Classification System (CFCS) The four levels of Viking Speech Scale (VSS)

I Effective sender and receiver with
familiar and unfamiliar partners.

I Speech is not affected by motor
disorder.

II Effective but slower paced sender
and/or receiver with familiar and
unfamiliar partners.

II Speech is imprecise but usually
understandable to unfamiliar
listeners.

III Effective sender and receiver with
familiar partners.

III Speech is unclear and not usually
understandable to unfamiliar
listeners out of context

IV Sometimes effective sender and
receiver with familiar partners.

IV No understandable speech.

V Seldom effective sender and receiver
with familiar partners.

Table 3. Distribution of children classified with Communication Function
Classification System (CFCS) in relation to their age.

CFCS level

Age group

15–24 months 25–36 months 37–61 months Total

I 1 9 19 29
II 1 5a 8a 14
III 1 6a 9a 16
IV 2a 9a 5b 16
V 0 3a 1a 4
Total 5 32 42 79
aOne child (in relevant age group/CFCS level) had received a communica-
tion aid.
bThree children (in the relevant age group/CFCS level) had received communi-
cation aids.

Table 4. Distribution of children (n¼ 53) classified with Communication
Function Classification System (CFCS) and Viking Speech Scale (VSS), children
provided with a communication aid and defined as in need of augmentative
and alternative communication (AAC).

CFCS Level

VSS Level

I II III IV Total

I 15 4 0 0 19
II 1a 6 2 0 9
III 2 4a 5 1a 12
IV 0 5a 4 2 11
V 1 0 0 1a 2
Total 19 19 11 4 53
aOne child (at the relevant CFCS/VSS level) had received a communication aid;
Grey area indicates children defined as being in need of AAC (i.e., the 24 chil-
dren classified at CFCS Levels III–V and not simultaneously at VSS level I,
and/or classified at VSS Levels III–IV)
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education compared to fathers (49%). As for employment,
80% of fathers were employed compared to 46% of mothers.

The children were classified across all levels of the CFCS,
VSS, MACS, and GMFCS. Of the 79 children classified with
the CFCS, 36 (46%) were classified at Levels III–V. The propor-
tion of children classified at CFCS Levels III–V was 60% in the
age group of 15–24months, 56% in the age group of 25–
36months, and 36% in the age group of 37–61months (see
Table 3). Of the 95 children, 53 (56%) were classified with
both the CFCS and VSS (see Table 4). Among these 53 chil-
dren, 25 (47%) were classified at CFCS Levels III–V. Three chil-
dren classified at CFCS Levels III–V were classified at VSS
Level I and thus not regarded as needing AAC. Two children
classified at CFCS Level II and VSS Level III were regarded as
needing AAC. This brings the total number of children in
need of AAC to 35 (37%) in our sample of 95 participants
(see Figure 2).

The parents of 37 of the 95 participating children
reported that their child had taken part in AAC training. The
frequency and benefits of AAC training and settings and the
frequency of use of communication aids are reported in
Table 5. Fourteen children (aged 18–57months) had been
provided with at least one communication aid. These 14 chil-
dren included only four from the group of 24 children who
were classified with both the VSS and CFCS and defined as
needing AAC. The other 10 were not classified with either
the CFCS or VSS (n¼ 2), only classified with the CFCS (n¼ 6,
of whom five were classified at Levels IV and V and one at
Level II), only classified with the VSS (n¼ 1, classified at Level
II), or classified as not needing AAC (n¼ 1, CFCS Level II and
VSS Level I). Overall, 11 of the 35 children (31.4%) defined as
needing AAC had been provided with a communication aid
(see Figure 2).

A Chi-squared test for independence indicated significant
associations between receiving an AAC intervention and the
children’s manual ability (MACS), presence of epilepsy, and com-
munication function (CFCS; see Table 6). Other characteristics of
the child, such as the presence of cognitive or visual impair-
ments, and the parents’ level of education were not associated.

The associations between the children’s characteristics
and the likelihood of parents reporting an AAC intervention
are presented in Table 7. The multiple logistic regression
model contained three independent variables (age, epilepsy,
and MACS). The full model containing all predictors was stat-
istically significant, x2 (3, n¼ 88) ¼ 22.96, p< .001; this indi-
cated that the model could distinguish between respondents
who reported that their children had participated in AAC
training and/or received a communication aid and those
who did not. As shown in Table 6, two of the independent
variables made a unique statistically significant contribution
to the model (MACS III–V and epilepsy).

Discussion

In our sample of 95 preschool-aged children with CP, 35 chil-
dren (37%) were defined as having a communication and/or
speech impairment of severity that indicated a need for AAC,
a finding that is in line with previous epidemiological studies
from Norway (Andersen et al., 2010). Children classified as
having a speech or communication impairment should be
referred for AAC evaluations as early as possible (Hidecker
et al., 2018). Therefore, the first aim of our study was to
determine whether young children with CP and in need of
AAC were provided with AAC interventions. In our study,
only 11 of the 35 children (31%) defined as needing AAC
had been provided with a communication aid. Although
these children may have been provided with other forms of
AAC, given that the majority of children with CP who need
AAC have severe motor impairments and our definition of
communication aids included both paper-based and techno-
logical aids, it is disturbing that the majority did not have
access to aid. These results not only support previous
research in Norway showing that approximately half the chil-
dren with CP in need of AAC did not have access to it
(Andersen et al., 2010) but also are more serious, indicating
an urgent need for more attention to this area in research,
education, and clinical practice (Chan et al., 2005; Hidecker
et al., 2018).

CFCS levels

CFCS Level I 

(n=19)

CFCS Level II 

(n=14)

No need of AAC

(VSS Levels I–II)

(n=7)

Provided

communication aid

(n=1)

Need of AAC 

(VSS Levels III–IV) 

(n=2)

Provided 

communication aid 

(n=2)

Need of AAC 
unknown 

(n=5)

CFCS Levels III–IV 

(n=36)

No need of AAC 
(VSS Level I) 

(n=3)

Need of AAC

(VSS Levels II–IV) 

(n=33)

Provided 

communication aid 

(n=9)

CFCS Unknown

(n=16)

Need of AAC 
unknown

Provided 

communication aid 

(n=2)

Figure 2. Children’s need of augmentative and alternative communication (AAC)1 (n¼ 95), based upon classification on Communication Function Classification
System (CFCS) and Viking Speech Scale (VSS), and provision of a communication aid (n¼ 14). 1Need for AAC was defined as a classification at CFCS Levels III–V
without simultaneous classification at VSS Level I, and/or classification at VSS Levels III–IV.
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Children who need an AAC intervention and do not
receive it may get frustrated and experience communication
breakdowns. According to Hodge (2007), AAC must be intro-
duced at an early age and used developmentally to improve
educational opportunities in life. Furthermore, for children
with motor impairments who need AAC, aided language

might be regarded as a form of language development (von
Tetzchner, 2018). Possibly, AAC interventions may not be
provided to all children with CP at an early age, as indicated
by our results, because parents are reported to focus more
on mobility and daily life activities, like eating and dressing,
and less on communication (Chiarello et al., 2010). A finding
from our study supporting this interpretation is that while
GMFCS and MACS classifications are missing for just one
child, the CFCS classification is missing for 16. This tradition
of focusing on motor functioning is challenged by adults
with CP who express that participation in life does not
depend on being able to walk but on communication (Moll
& Cott, 2013). Chiarello et al. (2010) and Alghamdi et al.
(2017) showed similar findings in their studies of children,
reporting that communication functioning made a greater
contribution than gross motor function toward explaining
participation in social activities.

AAC interventions may also be delayed because parents
hope for speech to emerge or find it difficult to accept the

Table 5. Provision, frequency, setting, and child benefits of AAC interventions.

Items

Parents of participants
(n¼ 95)

Parents of participants who had received communication aidsa

(n¼ 14)

n (%) n (%)

AAC training provided to child
Yes 37 (39) 12 (86)
No 56 (59) 2 (14)
Missing response 2 (2) 0 (0)

Frequency of AAC training and AAC useb

1–2 times pr week 4 (11) 1 (7)
3–5 times pr week 4 (11) 0 (0)
6–7 times pr week 4 (11) 1 (7)
Several times daily 21 (57) 10 (71)
Do not know/missing 4 (11) 2 (14)

Setting of AAC useb,c

Home 27 (73) 10 (71)
Kindergarten 35 (95) 12 (86)
Habilitation unit 3 (8) 2 (14)
Swimming pool 3 (8) 0 (0)
Other 1 (3) 0 (0)

Child benefits of AACb

Unsure/no/small 16 (43) 4 (29)
Large/very large 20 (54) 8 (57)
Missing response 1 (3) 2 (14)

aCommunication aids include both low-tech/high-tech digital devices and communication books.
bResponses from parents of children who had received AAC training (n¼ 37) or a communication aid (N¼ 14).
cMore than one box could be checked for this item.

Table 6. Associations between receiving an AAC intervention and characteristics of the child and parent’s education.

Characteristics of child and parent n Symmetric measure p

Child characteristics
Manual Ability Classification System (MACS)a 93 0.302d .007�
Cognitive impairment 83 0.183e .250
Epilepsy 93 0.428e <.001�
Visual impairment 92 0.207e .140
Viking Speech Scale (VSS)b 63 0.250d .090
Communication Function Classification Scale (CFCS)c 78 0.327d .035�

Parent characteristics
Mothers’ education 92 �0.130d .999
Fathers’ education 84 0.146d .260

aCollapsed variable MACS (I–II, III–V).
bCollapsed variable VSS (I–II, III–IV).
cCollapsed variable CFCS (I–II, III–V).
dPhi coefficient value used for 2� 2 table.
eCramer’s V used for 2� 3 tables.�p< 0.05 (2- tailed)

Table 7. Association between child characteristics and the likelihood of
parents to report receiving an AAC intervention.a

Characteristics

95% CI

n Odds ratio Lower Upper p

Age (months) 95 0.96 0.91 1.01 .08
Epilepsy
No 72 1.0
Yes 17 8.85 2.14 36.53 .01�

Manual Ability Classification System (MACS) level
I–II 57 1.0
III–V 32 3.39 1.18 9.70 .02�

aParents of 39 children reported “yes” and parents of 55 children
reported “no.”�p< 0.05
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need for AAC (Joginder Singh et al., 2017; McCord & Soto,
2004). However, AAC strategies and communication aids
have the potential to not only promote children’s language
development (Romski et al., 2010) but also improve inde-
pendence and facilitate the development of social relation-
ships (Johnston et al., 2004). For these reasons, it is
important to implement an AAC evaluation for children at
CFCS Levels II–V at an early age.

The second aim of our study was to describe how parents
of children provided with communication aids reported on
their use and benefits. An encouraging finding is that nearly
all parents of the 14 children who had communication aids
reported that the communication aids were used both at
home and in kindergarten, as seen in Table 5. Moreover, 10
of the parents reported use of the communication aid sev-
eral times a day, which is more than in previous studies
(Angelo, 2000; Clarke et al., 2007; Cockerill et al., 2014;
Hidecker, 2010; Joginder Singh et al., 2017; Jonsson et al.,
2011; McCord & Soto, 2004; von Tetzchner, 2018).
Furthermore, over 50% of the parents whose children had
participated in AAC training or received AAC aid reported
this to be of a large or very large benefit for the child. This
speaks to the importance of providing information about
and training in AAC as part of family-centered interventions
(Stadskleiv, 2017).

Finally, we explored factors that were associated with
being provided an AAC intervention. We found that children
classified at MACS Levels III–V or diagnosed with epilepsy
were the most likely to have participated in AAC interven-
tions, a finding that complies with previous studies showing
an increased risk for communication impairments in children
with epilepsy and severe motor impairments (Andersen
et al., 2010; Hidecker et al., 2018; Parkes et al., 2010). Finding
that children with the most severe challenges were the ones
most likely to receive AAC interventions might indicate that
clinicians detect and follow up on AAC needs in the part of
the CP population with the most debilitating functional
impairments, which is encouraging.

Four children had speech not affected by motor disorder
(VSS I) yet were classified at CFCS Levels II–V. As their speech
was classified as unaffected, we had not defined these chil-
dren as needing AAC. One of these children was among the
14 who had been provided with a communication aid. The
parents of this child, who was close to 3 years of age and
did not have very severe motor impairments (GMFCS and
MACS levels below III), reported that this was a high-tech aid
that was used several times a day and that they themselves
had received AAC training. The parents reported both the
communication aid and the AAC training to be highly
beneficial.

This case serves as a reminder that communication
impairment in children with CP is not only associated with
severe motor impairments. Cognition is also an important
factor associated with language impairment in children with
CP (Mei et al., 2016). Additionally, although motor speech
impairments are explained by the degree of general motor
limitations, there is no one-to-one relationship between cog-
nitive and motor functioning in children with CP

(Geytenbeek, 2016; Stadskleiv, 2020). Intellectual disability is
found in children with unilateral CP who most commonly do
not need AAC (Andersen et al., 2008; Himmelmann et al.,
2006; Stadskleiv et al., 2018), and more severe speech impair-
ment correlates with more severe intellectual disability
(Påhlman et al., 2019). Therefore, it was somewhat surprising
that cognitive impairment was not among the factors associ-
ated with the provision of AAC interventions. A possible rea-
son is that the presence of epilepsy and cognitive
impairment are highly associated in children with CP
(Ballester-Plan�e et al., 2018; Sigurdardottir et al., 2008), which
might have statistically masked the effect. Furthermore,
knowledge of this increased risk, wherein the presence of
epilepsy serves as an indicator of possible cognitive chal-
lenges, combined with knowledge about the correlation
between speech and motor functioning (Andersen et al.,
2010) may prompt clinicians to instigate AAC interventions
for this group of children with CP. However, it is also pos-
sible that cognitive impairments are not sufficiently
addressed, especially at young ages. This interpretation is
supported by our finding that cognitive functioning was
reported as unknown by as many as 36% of the parents.
This implies that the need for AAC might be overlooked if
the child does not have severe motor impairments or epi-
lepsy but has cognitive challenges.

Another surprising finding was that the degree of speech
impairment was not associated with receiving an AAC inter-
vention. A simple classification of speech functioning could
be expected to be a very useful indicator of the need for
AAC. However, speech functioning in children with CP corre-
lates with both motor and communicative functioning (Choi
et al., 2018) and this was the classification instrument with
the most missing data in our study, which might explain
why speech did not make a unique contribution.

Clinical implications

Data for this study came from participants aged 15months
to 5 years and were collected between 2012 and 2015 for
the birth years 2008 through 2013. The material was thus
collected a few years ago. However, the findings of this
study, that only 31% of preschool-aged children needing
AAC have access to a communication aid, are still highly rele-
vant. One of the quality indicators of the NorCP is the num-
ber of children classified at VSS Levels III and IV who are
using AAC. In 2021, this was only 53% (245 out of 458 chil-
dren), including both preschool-aged children and children
of school age (Andersen et al., 2022; NorCP, 2021). Taken
together, our study and these more recent national registry
data reflect an urgent need to focus more on communica-
tion and the need for AAC in the CP follow-up programs in
which the children participate.

In particular, this study highlights the need to be aware
of possible communication impairments in children with less
severe motor impairments. This might be of particular
importance when the child presents with comorbid disor-
ders, such as intellectual disability, epilepsy, autism spectrum
disorders, and psychiatric disorders (Bjorgaas et al., 2012; Mei
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et al., 2020; Påhlman et al., 2019); however, the study also
has implications for practice regarding children with more
complex motor impairments. The observed several instances
of data being reported as unknown or missing may indicate
that despite being part of a national surveillance registry,
children may not always receive an adequate multidisciplin-
ary assessment during the preschool years. This might be
because assessing and untangling diagnoses such as sensory
impairments, intellectual disability, language and communi-
cation impairments, and autism spectrum disorders might be
perceived as particularly challenging when children also have
severe motor impairments (Christensen et al., 2014;
Geytenbeek et al., 2010; Stadskleiv, 2020). Nevertheless, such
assessments of a child’s functioning are necessary to provide
individually tailored AAC interventions (Beukelman & Light,
2020; Lynch et al., 2019; von Tetzchner & Martinsen, 2000).

Limitations and future directions

The purpose of this study was to investigate the early provi-
sion of AAC to children with CP who were identified as hav-
ing suboptimal speech and communicative functioning.
Therefore, the inclusion criteria specified that the children
should be below 4 years of age at the time of inclusion in
the NorCP. While the CFCS has been validated for children as
young as 2 years, the VSS is validated for children from
4 years of age. Lacking a validated tool for the easy classifica-
tion of speech in children under 4 years of age is a methodo-
logical limitation. In clinical practice, this seems to be less of
a concern. Twenty-two of the 63 children classified with the
VSS by the clinicians reporting data to the NorCP were
younger than 4 years at the time of classification. This finding
suggests that clinicians find it meaningful to describe a
child’s speech with the four levels of the VSS also before the
age of 4 years, which is not surprising given that children
typically start using speech in the first half of their second
year of life (Clark, 2016).

Among the 14 children who had been provided with a
communication aid, five had been classified with both the
CFCS and VSS; four of these five were classified as needing
AAC and one as not needing AAC. Among the nine of the 14
not yet classified with both the CFCS and the VSS, six had
been classified with only CFCS. One probable cause for the
lack of VSS classification for three of the six participants is
young age, as they were 18, 25, and 38months (see
Lillehaug, 2020). However, even if the children had not been
formally classified with the VSS, the clinicians still must have
evaluated their current speech and probable speech devel-
opment and found it to be of concern, given that they had
all been provided with a communication aid. The finding
that one of the 14 participants provided with a communica-
tion aid was younger than 2 years (i.e., below the age that
the CFCS is validated for) suggests that in some cases, the
evaluation of a need for AAC precedes formal classification
and that at least some clinicians acknowledge the need to
provide communication aids at the earliest age possible
(Romski et al., 2015).

Another factor that might have contributed to missing
data on the VSS is that it was not published until 2013 (see
Pennington et al., 2013). Although it was available for clinical
use before that time, it might not have been as well known
as the CFCS. Recent data from the NorCP support this inter-
pretation, as 95% of children with CP in the registry are now
classified with the VSS (Andersen et al., 2022).

This study is based on parental reports of received serv-
ices and devices, which might potentially pose a risk of bias.
The children may have been provided with some form of
AAC in the kindergartens that the parents were not aware
of. We would argue that the extent of these interventions is
most probably limited, as parents would have to sign a writ-
ten consent form if any personalized communication aid for
a child is applied for (Folketrygdloven, 1997, §10–17).

The relatively small sample size limited the possibility of
using some statistical analyses such as multinominal logistic
regression, which would have more specifically pointed to
other variables that could predict AAC intervention. Missing
data in key areas, such as cognitive functioning, also limited
the variables that could be explored. The included classifica-
tion instruments did not account for language comprehen-
sion or cognition (Rosenbaum et al., 2014); therefore, we
lacked information about the child’s functioning in these
areas. The family’s socioeconomic status was also unknown;
however, this factor should not impact service provision in
Norway, as interventions and communication aids are pro-
vided free of charge for all children with an identified need
(Alriksson-Schmidt et al., 2021). The finding that the parents’
level of education did not predict the provision of AAC inter-
ventions strengthens this assumption.

Another limitation of this study is the exclusion of parents
with a non-Norwegian- or non-English-speaking background.
A larger sample size that better represents and describes cul-
tural and sociodemographic variability, as well as a wider
spectrum of variables, should be considered in future
research. Furthermore, we recommend that future studies
should include a wider exploration of contextual factors,
such as the economical and professional resources available
in healthcare services and the qualifications of relevant
professionals.

Conclusion

This study documents a large unmet need for the provision
of communication aids and AAC interventions to young chil-
dren with CP. The findings suggest that at an early age, the
need for AAC might be overlooked in children with CP who
have milder motor impairments and do not have epilepsy
but possibly have undocumented cognitive challenges. Since
early interventions are important for providing access to lan-
guage, it seems imperative not to delay the introduction of
AAC in this group. Further studies that follow the children
over time are necessary to ascertain if the need for AAC is
being met. The children who are provided with AAC inter-
ventions need them. Finding that parents reported the inter-
ventions to be beneficial and that communication aids were
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used several times a day and in multiple arenas is promising
for the communicative development of the children.
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