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Abstract
This study examined the effects of the first 2 years of the ongoing Project CHANGE, aimed at 
improving interaction and communication in adults with congenital deafblindness (CDB) and an 
intellectual disability (ID). Six adults with no history of deafblind education participated in this 
study. These first 2 years of CHANGE involved an improvement in living conditions, including a 
transition to a new group home and interactions with specialized caregivers. Video recordings 
and file information were used to measure interaction and communication during baseline (T0) 
and two subsequent periods (T1 and T2). The results show an improvement in interaction: 
attention by the caregiver, confirmation by the caregiver, and affective involvement all improved. 
An improvement was also shown in the participants’ level of expressive communication and in the 
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variety of their communicative behaviors. The improvements over time emphasize the need for a 
specific approach for persons with CDB and an ID.
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Adults, communication, congenital deafblindness, intellectual disability, interaction

Introduction

Frequent and affectively pleasant interaction with others is essential for satisfying the fundamental 
and pervasive human need to belong (Baumeister & Leary, 1995), for quality of life (Prain, 
McVilly, & Ramcharan, 2012b), and for development (Dammeyer, 2010). Empirical research has 
shown that such interaction fosters well-being and improves the functioning of persons of all ages 
(Diamond & Aspinwall, 2003; Sroufe, 1995; Trevarthen & Aitken, 2001). However, establishing 
harmonious social interactions and subsequent communication is challenging for persons with 
congenital deafblindness (CDB) and their communication partners (Bruce, 2005; Dalby et al., 
2009; Damen, Janssen, Huisman, Ruijssenaars, & Schuengel, 2014; Dammeyer, 2010; Hart, 2010; 
Martens, Janssen, Ruijssenaars, & Riksen-Walraven, 2014). Both the persons with CDB and the 
communication partners lack skills for establishing interpersonal contact and for exchanging 
thoughts and emotions (Martens et al., 2014). The interactive and communicative signals given by 
persons with deafblindness are often hard to interpret and unfold at a slow pace (Janssen, Riksen-
Walraven, & Van Dijk, 2003a). Communication is complicated further if someone has both a sen-
sory and an intellectual disability (ID) (Evenhuis, Sjoukes, Koot, & Kooijman, 2009).

Here, interaction is defined as the process in which two individuals mutually influence each 
other’s behavior (Bjerkan, 1996; Janssen, Riksen-Walraven, & Van Dijk, 2003b). Communication 
is defined as a more complex form of interaction, with meaning being transmitted by expressions 
that are perceived and interpreted by the communication partner (Janssen et al., 2003b). Information 
is conveyed to others, and information from others is received and interpreted (Rowland, 2009). 
For persons with CDB and an ID, specialized knowledge and training of communication partners 
is needed to realize harmonious interactions and communication.

In the Netherlands, many adults with CDB live in group homes for persons with an ID. Adults 
with CDB living in settings for persons with an ID often have little experience with harmonious 
interactions. Often, staff has no special knowledge of sensory impairments.

Persons with deafblindness need highly specialized care and rehabilitation to stimulate com-
munication and development. A clearly structured environment, individual programs to enhance 
communication, and predictability of activities of daily life are some recommendations from 
the literature (Evenhuis, Theunissen, Denkers, Verschuure, & Kemme, 2001; Fellinger, 
Holzinger, Dirmhirn, & Goldberg, 2009). In a world that emphasizes sight and hearing, persons 
with CDB miss out on incidental learning opportunities (Bruce, 2002; Bruce, Godbold, & 
Naponelli-Gold, 2004; McInnes, 1999). When no special attention is given to the deafblind-
ness, this may result in, for example, a limited development and deviant behavior. Several 
authors even mention the risk of an incorrect ID diagnosis in the case of deafblindness (McInnes, 
1999; Narayan & Bruce, 2006).

As earlier studies have shown, interaction with children with deafblindness or adults with intel-
lectual and visual disabilities can be improved by training their communication partners (e.g. 
Damen, Kef, Worm, Janssen, & Schuengel, 2011; Janssen et al., 2003a). The aim of this study was 
to examine whether an improvement in living conditions, including interactions with specialized 
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and trained communication partners, can improve interaction and communication in adults with 
CDB and an ID who have never received deafblind education.

The participants in this study underwent a pervasive change in living conditions and social 
experiences, which we labeled “Project CHANGE.” Here, the effects of the first 2 years of the 
project were examined. The 2-year period started with the participants moving from group homes 
for persons with a visual disability and an ID to a group home for persons with CDB and an ID, in 
which communication partners (caregivers) were specially trained. The relevant changes are 
described in more detail in section “Methods”. The expectation was that the changes would lead to 
increased opportunities for experiencing harmonious interactions and that this would bring about 
an improvement in the interaction and communication between the participants and their commu-
nication partners.

This study is the first to examine the effects of a pervasive change in both living conditions and 
social experiences in adults with CDB and an ID on interaction and communication.

Methods

Participants and setting

The study was conducted at a setting for persons with intellectual and sensory disabilities in the 
Netherlands. Six adults with CDB and an ID participated in the study: four males and two females. 
Their average starting age was 42 years, ranging from 37 to 48 years of age. The degree of intel-
lectual and sensory disability, and the interaction and communication strategies used, varied. Table 
1 provides an overview of relevant participant characteristics. None of the participants received 
deafblind education before or was educated with a consistent approach geared at persons with CDB.

The study was approved by the board of the residential setting. Informed consent was obtained 
from the participants’ legal representatives. To protect the participants’ identities, fictitious names 
are used in this article.

Project CHANGE

Project CHANGE began with the transition of the participants from a group home with four to 
seven residents with a visual disability and an ID to a twin house with eight residents with CDB 
and an ID, divided into two groups of four residents. During most of the day, the staff–client ratio 
was 1:2. At the start of the project, the staff comprised 15 caregivers, two educational psycholo-
gists, and a coordinator. One participant (Harold) knew none of the caregivers at the new setting. 
Four participants (Richard, George, Tina, and Romy) were acquainted with one of the caregivers. 
The sixth participant (Charles) knew two of the caregivers. Both the caregivers and the coordinator 
interacted directly with the participants. The daily care and activities were offered by the same 
caregivers. The caregivers, both before and after the transition of the participants, differed with 
regard to their age, educational background, and the years of working experience. All of them were 
qualified for working in care settings and had some experience in working with persons with an ID 
and a visual disability.

Prior to the participants’ move to the new group home, all staff were trained to adjust their 
approach to the specific needs of the participants. They followed a 4-day training course on interac-
tion and communication, consisting of, among others, a brief introduction on the basic principles 
of interaction with persons with CDB, information on normal language development and language 
development in persons with CDB, individual communication plans, and on bodily contact. This 
training was provided by two specialists from a center of expertise on deafblindness, one of them 
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Table 1. Participant characteristics at the start of the study.

Participant Age 
(years)

SRZ 
scorea

Interaction and communicationb Visual 
disabilityc

Hearing 
disabilityd

Richard 39 4 Interaction categories attention, 
confirmation, affective involvement; objects 
of reference; tactile signs (after 9-month 
extension of number of tactile signs)

Blind Profound 
hearing loss

George 48 4 Interaction categories attention, 
confirmation, affective involvement; objects 
of reference; tactile signs (after 9-month 
extension of number of tactile signs)

Blind Profound 
hearing loss

Tina 37 4 Interaction categories attention, 
confirmation, affective involvement; objects 
of reference

Totally 
blind

Moderate/
severe hearing 
loss

Harold 37 4 Interaction categories attention, 
confirmation, affective involvement; objects 
of reference; tactile signs (after 9-month 
extension of number of tactile signs)

Totally 
blind

Hearing loss; 
unclear whether 
there is residual 
hearing

Romy 48 4 Interaction categories attention, 
confirmation, affective involvement

Blind Severe hearing 
loss

Charles 40 3 Interaction categories attention, 
confirmation, affective involvement; objects 
of reference (after a year)

Blind Profound 
hearing loss

a A social competence SRZ score of 3 or 4 is appropriate in case of a profound intellectual disability (Kraijer, Kema, & 
De Bildt, 2004).

bInteraction and communication from the moment of the transition to the new group home.
cTotally blind: no light perception; blind: blind with light perception.
dModerate hearing loss: 41–60 dB; severe hearing loss: 61–80 dB; profound hearing loss: ≥81 dB.

being the second author. Information about the exact content of the training is available from the 
first author. In addition, the educational psychologists and the coordinator followed a 2-day train-
ing in video analysis, preparing them for on-the-job coaching of the caregivers. Ten months after 
the start of the project, they had a follow-up training. Nine months after the move, all staff received 
a half-day of instruction on tactile sign language.

Starting after the transition and continuing for 2.2 years, caregivers were coached on-the-job 
individually by the coordinator, and caregivers and the coordinator were coached individually 
using video analysis by the educational psychologists. Both forms of individual coaching were 
offered multiple times a week. The number of individual coaching sessions caregivers had per 
month was dependent on their working schedule. Once a month, video analysis was done with the 
whole team. A video was reviewed by the team, reflections were made, and new ways of doing 
things were suggested. The main focus in all coaching was on developing the interaction skills of 
the caregivers and on recognizing the expressions of the participants.

General procedure

Interaction and communication were measured using video recordings and file information during 
three periods: T0 was the 13-month baseline period before the transition. T1 and T2 were 6-month 
periods starting 3 and 20 months after the move, respectively. Figure 1 gives a timeline of the dif-
ferent events.
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Measures

Interaction
Video recordings. Video recordings were regularly made to gain insight into the daily life of the 

participants. The number and duration of the recordings were among others dependent on the vari-
ety of activities, also including interactive and communicative situations. To examine the effects 
of Project CHANGE on interaction, 5-min video fragments were selected for T0, T1, and T2. For 
the sake of comparability within and between participants, we selected video fragments recorded 
in the same situation, that is, meals. Meals were chosen because they were fixed moments in the 
daily schedule for all participants, during which there had to be contact between participant and 
caregiver. Before and shortly after the transition of the participants, contacts between participants 
and caregivers were often rare in other situations, due to, for example, lack of time and many prac-
tical tasks for the caregivers during this period.

Because of this choice for the meal situation, at T2 a fragment could be selected for only three 
out of six participants. For Harold, we had to use a fragment for T1 that fell shortly outside the T1 
period. Because no major interventions have been done since T1, the expectation is that this will 
not influence the outcomes. It should also be noted that it was not per definition with the same 
caregiver with whom the participants were observed during the meals at T0, T1, and T2. For that 
reason, we could not examine the role of individual caregiver characteristics in the change of par-
ticipant–caregiver interaction over time.

Interaction categories. The following four categories of interactive behavior (adopted from Jans-
sen et al., 2003b) were used to measure the quality of interactions:

1a. Attention by the caregiver: focus on the interaction partner, content of the interaction, peo-
ple, or objects within the interaction context, for example, looking in the direction of the 
participant.

1b. Attention by the participant: see definition 1a, for example, establishing physical contact 
with the caregiver.

2. Confirmation by the caregiver: clear acknowledgment that an initiative has been noticed 
and recognized, for example, by repeating the initiative of the participant in a way the par-
ticipant can perceive.

3. Affective involvement: mutual sharing of emotions between caregiver and participant, for 
example, laughing together, in a way the participant can perceive.

Observation procedure and scoring. Each video was coded independently by two observers on a 
specially designed observation form. Samples of 10-sec intervals were used. Per interval, atten-
tion by the participant, confirmation by the caregiver, and affective involvement were coded 1 
if observed at least once and coded 0 if not observed. Attention by the caregiver was coded 1 if 
observed during the main part of the interval and otherwise coded 0. For each category, an interval 
was excluded from coding if the information needed was lacking (e.g. if the caregiver was not 
visible, attention could not be observed). An overall score, reflecting the occurrence of a certain 
behavior in the 5-min episode, was calculated as the percentage of coded 10-sec intervals during 
which that behavior was observed.

Three trained observers, bachelor’s students in special needs education, coded the videos. To 
control for observer drift, the videos were presented at random to the observers. Definitions of the 
categories were read prior to each observation session.
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Inter-rater reliability. Prior to the formal data collection, the observers were trained with the 
intention of reaching 80% inter-rater reliability for the occurrence of the interactive behaviors for 
three training videos per participant. The training videos were not used for the actual coding.

Following Prain, McVilly, and Ramcharan (2012a), inter-rater reliability for the actual research 
recordings was calculated in two ways. The percentage agreement across measurements and par-
ticipants was calculated by dividing the number of agreements on occurrences and non- 
occurrences by the total number of agreements and disagreements, and multiplying the resultant 
number by 100. The results were good: 99.1% for confirmation by caregiver and affective involve-
ment, 94.7% for attention by caregiver, and 91.0% for attention by participant. The Kappa inter-
rater reliability coefficient was also good: .85 for affective involvement, .85 for attention by 
caregiver, .83 for confirmation by caregiver, and .81 for attention by participant.

Communication
Communication Matrix. To assess the expressive communication skills of the participants, an 

adapted version of the Communication Matrix of Rowland (2004) was used. Table 2 presents the 
protocol for this adapted version.

The Communication Matrix is suitable for assessing adults, even if they are deafblind, and can 
be completed using observation (Rowland, 2009). The Communication Matrix distinguishes four 
communicative functions (refuse, obtain, social interactions, and provide or seek information) and 
seven levels of communication for each of the functions, ranging from pre-intentional behavior 
(0–3 months in the normal population) to language (24+ months) (Rowland, 2011; Rowland & 
Fried-Oken, 2010). Each separate function can be expressed by someone on more than one level of 
communication. The method yields a differentiated profile of the person assessed, representing 
both the level and the variety of expressive communication skills for all four communicative 
functions.

In addition to the level and function of the various communication skills, the matrix differenti-
ates between emerging and mastered communicative skills, as testified by, among others, the vari-
ety of contexts in which a skill is witnessed (Rowland & Fried-Oken, 2010). This differentiation 
was not included in the adapted version used here.

Table 2. Protocol for completing the Communication Matrix retrospectively (Bloeming-Wolbrink, Van 
den Bovenkamp, & Janssen, 2010).

Step Description

1 Get familiar with the Communication Matrix. This includes the definitions of the four 
communicative functions, the seven levels of communication, and the communication skills.

2 Gather all files and video recordings for a specific research period.
3 Examine all files kept by the setting for information on communication skills. If a 

communication skill is identified, allocate it to a function (refuse, obtain, social interactions, 
or provide or seek information) and a level. Fill in the Communication Matrix, and note from 
which part of the files the information was extracted.

4 Examine the video recordings and identify communication skills of the participant. If a 
communication skill is identified, allocate it to a function (refuse, obtain, social interactions, or 
provide or seek information) and a level. Fill in the Communication Matrix. Note all necessary 
characteristics to locate the specific fragment in which the communication skill was displayed.

5 Repeat steps 2, 3, and 4 for each research period so that matrices for all research periods are 
completed.
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Observation procedure and scoring. The Communication Matrix was completed retrospectively 
following the protocol presented in Table 2. It was completed separately for T0, T1, and T2, on 
the basis of videos and file information on communication. The videos contained a variety of sit-
uations which included communication, like meals and day activities. File information consisted 
of (1) a profile of communication, containing information about the participants’ communication 
toward the caregivers, as well as the caregivers’ communication toward the participants; (2) an 
Individual Support Plan with relevant information about the participant, like vision, hearing, 
ID, additional disabilities such as epilepsy, and aims for support; (3) a multidisciplinary report, 
containing the most important information from the previous year; and (4) information from 
observation scales, like the Social Competence Scale (SRZ) (Kraijer et al., 2004) (included in 
Table 1). The communication skills observed at T0 and T1 were included in the scores for sub-
sequent periods, on the assumption (from clinical experience) that expressive communication 
skills are stable over time.

For each participant, both the level and variety of expressive communication skills were 
assessed. The highest level of communication was represented in scores for T0, T1, and T2 and for 
the increase from T0 to T2. One score was assigned for each separate communicative function 
(refuse, obtain, social interactions, and provide or seek information).

The Communication Matrix distinguishes 80 communication skills across levels and functions. 
The variety of communication skills was calculated by assigning 1 point per communication skill, 
with a maximum of 80 points. The percent equivalent was calculated by dividing the total number 
of points by the maximum number of points (80), and multiplying the resultant number by 100. 
Improvement in variety of communication from T0 to T2 was expressed as a percentage gain score, 
which was calculated by dividing T2 − T0 by the T0 score, multiplied by 100 (Rowland & 
Schweigert, 2005).

Inter-rater reliability. A master’s student in special needs education completed the Communica-
tion Matrices after receiving instructions from the first author, who also corrected the matrices.

Results

Interaction

Table 3 summarizes the occurrence of the interaction categories at T0, T1, and T2 for all six 
participants.

Table 3. Occurrence (%) of the interaction categories at T0, T1, and T2 for the six participants.

Participant Attention by caregiver Attention by 
participant

Confirmation by 
caregiver

Affective 
involvement

T0 T1 T2 T0 T1 T2 T0 T1 T2 T0 T1 T2

Richard 0 67.9 67.9 53.3 63.3 78.6 0 0 0 0 0 0
George 46.7 100 90 93.1 60 53.3 0 10 16.7 0 16.7 23.3
Tina 95.2 60 100 78.6 56.7 66.7 0 0 0 0 0 0
Harold 51.7 75.9 –a 33.3 63.3 – 0 3.3 – 0 0 –
Romy 92.3 96.2 – 40 46.7 – 0 0 – 0 0 –
Charles 79.2 100 – 83.3 66.7 – 0 10 – 0 10 –

aNo relevant data available in this research period.
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Attention by caregiver. The occurrence of attention by the caregiver had improved at T1 as compared 
to T0 for five participants; for Tina it decreased. At T2, the occurrence of attention by caregiver 
was higher as compared to T0 for Richard, George, and Tina.

Attention by participant. Comparison of the occurrence of attention by the participant at T1 versus 
T0 yields an inconsistent picture: an improvement for Richard, Harold, and Romy, but a decrease 
for the others. The results at T2 are inconsistent as well: an improvement for Richard and a decrease 
for Tina and George when compared to T0.

Confirmation by caregiver. Confirmation by the caregiver did not occur for any of the participants at 
T0. At T1, confirmation occurred for George, Harold, and Charles. At T2, confirmation further 
improved only for George. No confirmation was observed for Richard and Tina at T2.

Affective involvement. Affective involvement did not occur at T0 for any of the participants, but at 
T1 it occurred for George and Charles. At T2, affective involvement was still higher as compared 
to T0 for George. No affective involvement occurred at T2 for Richard or Tina.

Communication

Table 4 presents the highest level of communication by the six participants for the functions refuse, 
obtain, and social interactions at T0, T1, and T2, as well as the increase in levels from T0 to T2. 
The communicative function provide or seek information did not occur.

Two participants, Romy and Charles, showed a higher level of communication at T2 compared 
to T0 for the function refuse. The other four participants obtained a higher level of communication 

Table 4. Level of communication for the functions refuse, obtain, and social interactions at T0, T1, and 
T2 for the six participants.

T0 T1 T2 Gain T0–T2a

Richard Refuse IV IV IV 0
Obtain IV VI VI 2
Social III III III 0

George Refuse III III III 0
Obtain I III III 2
Social II II III 1

Tina Refuse III III III 0
Obtain II III III 1
Social III III III 0

Harold Refuse II II II 0
Obtain IV VI VI 2
Social III III III 0

Romy Refuse III IV IV 1
Obtain III III III 0
Social III III III 0

Charles Refuse II III III 1
Obtain II II II 0
Social II II II 0

aGain score represents the increase in levels from T0 to T2.
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at T2 for the function obtain. For George, the level of communication at T2 was higher than at T0 
for the function social interactions. The level of communication increased for all participants in at 
least one communicative function.

Table 5 presents the variety of communication skills assessed at T0, T1, and T2 for all partici-
pants and the percentage gain from T0 to T2.

The variety of communication skills (a percentage score) improved for all participants. The gain 
ranged from 12.5% to 83.3%. This means that the number of communication skills the participants 
possess increased, regardless of the level and function of communication. Tina, for instance, pos-
sessed no communication skills for the function obtain at level 3 at T0, one (requests more object) 
at T1, and another one (requests new object) at T2. At T1, she asked for the next piece of bread by 
holding up her hand. At T2, she asked for a drink by holding her hand in the position for drinking, 
while eating porridge. George possessed the communication skills belonging to levels 1 and 2 of 
the Communication Matrix for the function social interactions at T0 and T1. At T2, he had acquired 
a communication skill at level 3 for this function, “shows affection.” This meant that George 
“expressed interest in other people” at T0, for example, by touching the caregiver during shaving. 
At T2, he “showed affection,” for example, by sitting next to the caregiver while smiling.

Discussion

This study examined the effects of the first 2 years of participation in Project CHANGE on the 
interaction between participants with CDB and an ID and their caregivers and on the participants’ 
expressive communication skills. In the first 2 years of project CHANGE, the participants under-
went a pervasive change in living conditions and social experiences, starting with a transition to a 
new group home. Here, they came to live with other persons with deafblindness. Staff was trained 
and coached in offering the specialized care needed to the participants. The environment was 
clearly structured, individual programs to enhance communication were followed, and activities of 
daily life were made predictable, following recommendations from the literature (Evenhuis et al., 
2001; Fellinger et al., 2009). Overall, the conclusion is that the changes have resulted in an 
improvement in interaction and communication. Positive results are found in the occurrence of 
attention by caregiver, confirmation by caregiver, and affective involvement, as well as in the level 
of expressive communication on three functions of communication and in the variety of communi-
cation skills across levels and functions possessed by the participant. The results for attention by 
participant, however, are not clear.

Attention by the caregiver is part of, but also a prerequisite for, harmonious interactions with 
persons with CDB and an ID. The improvement in attention has probably laid the foundation for 

Table 5. Variety in communication skills (%)a at T0, T1, and T2 for the six participants.

Participant T0 T1 T2 % Gain T0–T2b

Richard 18.8 21.3 23.8 26.7
George 7.5 11.3 13.8 83.3
Tina 11.3 12.5 13.8 22.2
Harold 15 16.3 17.5 16.7
Romy 10 11.3 11.3 12.5
Charles 8.8 10 10 14.3

a Computed as the total number of points (1 point for each communication skill possessed) divided by the maximum 
number of points (80), and multiplying the resultant number by 100.

bComputed as T2 − T0 divided by T0, multiplied by 100.
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further harmonious interactions. Confirmation by the caregiver is also an important ingredient of 
harmonious interactions. The confirmation that an initiative has been noticed and recognized 
does not come naturally in interaction with persons with CDB and an ID. The highly insufficient 
confirmation by the caregiver at T0 emphasizes the need for special training or coaching. Such 
training and coaching can indeed be effective, as demonstrated by the occurrence of confirma-
tion by the caregiver for George, Harold, and Charles at T1 and for George at T2. The same can 
be said for affective involvement or the mutual sharing of emotions. Affective involvement was 
lacking entirely at T0, which stresses the need for special training aimed at fostering this impor-
tant aspect and outcome of harmonious interaction. Again, after training and coaching (T1), 
affective involvement did occur for George and Charles. At T2, affective involvement occurred 
for George.

The varying results for attention given by the participant are puzzling, possibly because the 
improved attention by the caregiver resulted in their being more observant of the participants’ sig-
nals. If a caregiver observes the person with CDB and an ID regulating intensity, and respects this, 
the attention paid by the participant might wane. In this study, regulation of intensity was not 
included as a variable. Because we found no prior studies that report on this relationship, we cannot 
draw any conclusions about this here. Research on the relationship between the attention by the 
caregiver and regulation of intensity by the person with CDB and an ID is much needed.

Expressive communication skills of the participants also improved, both in the level of com-
munication for the functions refuse, obtain, and social interactions, and in the variety of commu-
nicative behaviors. It implies that the participants learned to express themselves better, having a 
broader range of communicative behaviors at their command, and achieving a higher level of com-
munication. The communicative function provide or seek information did not occur in this study. It 
might be that more attention for this function is needed in training and coaching for developing this 
function (Damen et al., 2014), but in this study this was not the aim.

As stated in “Introduction” section, harmonious interaction is important for the well-being and 
functioning of persons of all ages (Diamond & Aspinwall, 2003; Sroufe, 1995; Trevarthen & 
Aitken, 2001) and is essential for satisfying the human need to belong (Baumeister & Leary, 1995), 
quality of life (Prain et al., 2012b), and development (Dammeyer, 2010). Our study shows improved 
interaction and communication with persons with CDB and an ID in adulthood, even when no 
special attention was given to the deafblindness in their youth, which is a promising result for all 
persons with CDB and an ID living in similar settings. It is recommended to teach professionals on 
deafblindness and its consequences for daily life. A second recommendation is to make regular use 
of video analysis to improve the interaction skills of caregivers and to recognize and interpret 
interactive and communicative expressions of the persons with CDB and an ID.

Limitations and directions for future research

The first 2 years of Project CHANGE included many changes for the participants (new home, 
smaller living group, new approach). Our results suggest that these changes have led to an improve-
ment in the interaction and communication (which we used as outcome measures). It may be 
assumed that the interaction training for the caregivers has contributed most to this effect, but it 
cannot be excluded that other changes in living conditions have also contributed, for example, by 
improving the mood of the participants, which, in turn, may have made it more easy to establish 
interaction and communication. Given that we focused specifically on the effects of CHANGE on 
interaction and communication and did not include other outcome measures, we cannot draw any 
valid conclusions regarding the possible effect of other changes in living conditions beyond the 
interaction training.
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The video recordings used to observe interaction were selected to include comparable situations 
at the different time periods for each participant. However, different caregivers were included in 
the videos, which may have influenced the results, as interaction and communication skills, age, 
level of education, and years of experience will vary between caregivers. Since different caregivers 
were observed while interacting with the participants at T0, T1, and T2, it was not possible to con-
trol for caregiver characteristics in this study; only the effects across caregivers could be examined. 
For future studies examining participant–caregiver interactions over time, however, we recom-
mend to examine the role of caregiver characteristics. It would be interesting, for example, to 
examine the role of the length of the relationship between participant and caregiver in interventions 
to improve interaction and communication.

An evaluation of the caregiver’s perception and professional development is lacking in this 
study. Since this could have added important information, our recommendation for future studies 
is to include a systematic evaluation by the caregivers.

Measuring communication retrospectively has its limitations. The results are confined to com-
municative behaviors recorded on videos or in files: greater variety of communicative behaviors or 
a higher level of communication might well be witnessed in everyday life. Besides that, the partici-
pants’ files contained mainly general information. This made it difficult to allocate the information 
to the specific communicative behaviors in the Communication Matrix.

As this study underlines, adults with CDB and an ID do require a special approach when it 
comes to interaction and communication. The average age of the participants was 42 years, and 
they had never been offered an approach designed to meet their specific combination of disabili-
ties. Far into adulthood, they entered the Project CHANGE, specially designed to improve their 
interaction and communication. The results show that a tailored approach can be fruitful, regard-
less of their age. It is remarkable that the observed improvements already took place during the first 
2 years, with minimal training and on-the-job coaching of the involved staff.

After the first 2 years, Project CHANGE has continued, with more specific training and on-the-
job coaching being provided to caregivers. Future research will show whether this has led to fur-
ther improvements in interaction and communication in persons with CDB and an ID.
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