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Background: Participation in every life situation is a basic child’s right. Within health care, 

participation is achieved by effective patient-provider communication. Increased participation 

is shown to be beneficial for the well-being of the child. To achieve this, augmentative and 

alternative communication (AAC) could be implemented during the care.  

Aim: To explore the use of communication aids with children in health care settings and to see 

what the outcomes are for a child’s functioning based on the ICF-CY.  

Method: A systematic literature review was conducted. The databases MEDLINE, PubMed, 

CINAHL and Dentistry and Oral Sciences Source were searched and nine articles were 

included for review. 

Results: It was found that both typically developing children and children with a variety of 

disabilities have been studied, as well as a wide age range. Low-tech aids have been practised 

most often, particularly visual picture schedules. Five studies measured ‘Activity and 

participation’ outcomes and the results showed improvement of patient-provider 

communication and enhanced completion of a medical procedure. Six studies measured 

outcomes that could be identified as ‘Body functions’ and results showed a decrease in 

anxiety, stress or pain at some point of the medical procedure.  

Conclusion: This systematic literature review shows that AAC is still an emerging concept 

within health care with children, but the first results suggest that it has benefits for different 

child populations and for different aspects of a child’s functioning. However, it is not clear 

what the outcomes are for participation in particular. The limited amount of studies on this 

topic could be due to several barriers to achieve participation and use of AAC. Future research 

should focus more on using specific measures for participation. Also, researchers need to 

explore ways to overcome the barriers to implement AAC. Finally, new technologies such as 

tablet devices could be studied. 
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Participatie in elke levenssituatie is een basisrecht van elk kind. In de gezondheidszorg 

betekent dit een optimale communicatie tussen de patiënt en de hulpverlener. Verhoogde 

participatie blijkt gunstig te zijn voor het welzijn van het kind. Augmentatieve en alternatieve 

communicatie (AAC) zou hiervoor gebruikt kunnen worden binnen de gezondheidszorg. Het 

doel van deze studie is om het gebruik van communicatiehulpmiddelen met kinderen binnen de 

gezondheidszorg te verkennen en om na te gaan wat de resultaten hiervan zijn voor het 

functioneren van het kind gebaseerd op de ICF-CY. Er werd een systematische literatuurstudie 

uitgevoerd. Vier databanken werden doorzocht en in totaal werden negen artikels inbegrepen.  

De resultaten toonden aan dat zowel typisch ontwikkelende kinderen als kinderen met een 

verscheidenheid aan beperkingen binnen een groot leeftijdsbereik reeds onderzocht zijn. Low-

tech communicatiehulpmiddelen werden het vaakst gebruikt in de studies, waarvan het vaakst 

visuele schema’s. Vijf studies meten resultaten die behoren tot ‘Activiteiten en Participatie’ en 

toonden een verbeterde patiënt-hulpverlener communicatie en een betere bekwaamheid tot het 

beëindigen van een medische procedure. Zes studies meten resultaten die behoren tot 

‘Lichaamsfuncties’ en toonden aan dat de angst, stress of pijn verlaagden bij het gebruik van 

een communicatiehulpmiddel. Deze systematische literatuurstudie toont aan dat AAC nog 

steeds een groeiend concept is binnen de gezondheidszorg voor kinderen. De eerste resultaten 

tonen echter dat AAC voordelen heeft voor verscheidene populaties van kinderen alsook voor 

verscheidene aspecten van het functioneren van een kind. Desalniettemin is het onduidelijk 

wat de resultaten zijn voor de participatie van het kind. Het beperkt aantal studies kan 

verklaard worden door het bestaan van allerhande barrières om participatie te bereiken en/of 

om AAC te gebruiken binnen de gezondheidszorg. Toekomstig onderzoek zou meer moeten 

focussen op de effecten voor participatie. Ook dient er onderzocht te worden hoe de 

meervoudige barrières overwonnen kunnen worden en hoe nieuwe technologieën zoals tablet 

computers mogelijks ingezet kunnen worden als communicatiehulpmiddel.  

Sleutelwoorden: systematische literatuurstudie, augmentatieve en alternatieve communicatie, kinderen, 

gezondheidszorg, ICF-CY, participatie 
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1. INTRODUCTION 

Participation is an important right of all children and should be achieved in all contexts of 

children’s lives. Nowadays, participation seems to be a frequently studied topic in educational 

research. However, in health care, the concept of child participation seems less present in both 

research and daily practice. Child participation in health care is achieved by an effective two-

way communication between the child and the health care provider. To support and promote 

participation of all children in health care, augmentative and alternative communication could 

be used. This practice is commonly used with children that are in need of communication 

support. The aim of this systematic literature review is to explore the use of augmentative and 

alternative communication with children in health care, and also its effects on the functioning 

of the child in the health care situation. 

2. BACKGROUND 

2.1 Children’s Rights  

To recognize the rights of children all over the world, the United Nations established in 

1989 the Convention on the Rights of the Child (UNCRC). Since then, 196 countries have 

ratified it (OHCHR, n.d.) and agree to meet the rights of the child in all contexts of their life by 

changing legislation, policy and practices. In this systematic literature review the term child 

will be used for all human beings from 0 to 18 years old. Participation is one of the guiding 

principles of the UNCRC. Furthermore, participation is one of the so-called three P’s, which 

stand for provision, protection and participation. The UNCRC has built its convention upon 

these three components. Participation rights include the right to express opinions and be heard, 

the right to information and freedom of association. One of the participation articles of the 

UNCRC (1989) is article 12. According to this article, all children have the right to express 

their own views freely and should participate in the decision-making process on all matters that 

affect them. Another participation right, described in article 13 (UNCRC, 1989), states that all 

children have the freedom to search for, receive and convey information through any form of 

communication of the child’s choice. This can be done orally, through writing, print or any 

other medium.  

To achieve the same rights for children with disabilities, the United Nations also 

established the Convention on the Rights of People with Disabilities (UNCRPD, 2006). Up to 
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now, 173 countries ratified the UNCRPD. To realize their right to express own ideas, children 

with disabilities should be provided with disability- and age-appropriate assistance (article 7) 

(UNCRPD 2006). Furthermore, the use of sign languages, Braille, augmentative and alternative 

communication, and all other accessible means of communication in official interactions should 

be accepted and facilitated (article 21) (UNCRPD, 2006).  

2.2 Participation  

There is little agreement on how to define participation (Clark & Percy-Smith, 2006). 

However, it is agreed that participation is a multi-dimensional concept, which means that 

different factors influence the degree of participation. Both individual characteristics (e.g. age, 

mental or physical capacities) and environmental characteristics (e.g. physical or social 

environment, attitudes in the environment, level of support) have an effect on participation. 

This is clearly shown by The International Classification of Functioning, disability and health 

– Children and Youth version (ICF-CY) (World Health Organization (WHO), 2007). In this 

classification, participation is defined as ‘involvement in a life situation’. However, other 

researchers claim that this definition doesn’t cover the concept completely.  

Most literature includes two main constructs of participation: performance or frequency, 

and engagement or involvement (Falkmer, Granlund, Nilholm & Falkmer, 2012; Hwang et al., 

2015). These two concepts rely on environmental dimensions. Performance or frequency refers 

to how often a child can be in an activity. This is dependent on the accessibility and availability 

of an environment or activity (Maxwell, Alves & Granlund, 2012). Engagement or intensity of 

involvement is the amount of time spent active and the subjective feeling of belonging and 

being part of the activity when being there. To achieve this, the environment or activity has to 

be accommodated to and accepted by the child and the others (Maxwell et al., 2012). Both 

attending and being engaged are necessary for high participation (Falkmer et al., 2012). In 

health care, children feel engaged when they can express their opinions, are listened to, have 

things explained, and receive information about the care and procedures (Angel & Frederiksen, 

2015; Garth, Murphy & Reddihough, 2009). This shows that there is a need for communication 

to achieve participation. 

Because there is much disagreement about the concept of participation, the 

abovementioned definitions will not be used to evaluate the results of the studies in this 

systematic literature review. A more systematic way will be used, namely through the 
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classification of the ICF-CY. However, this background knowledge about participation is 

important to frame the different aspects of the concept as well as the complexity of it.  

2.3 ICF-CY  

A well-known and commonly used classification with a greater focus on participation 

than previous health-related models, is The International Classification of Functioning, 

disability and health – Children and Youth version (ICF-CY) (WHO, 2007). It is a 

biopsychosocial classification with the aim to provide professionals a common language and 

framework to document characteristics of health and functioning in children and youth. Unlike 

other models, the ICF-CY puts an emphasis on functioning besides disability. The classification 

can be used for different purposes. Within research, it can be applied as a tool to record data or 

to evaluate outcomes. 

The ICF-CY classification consists of two parts: part 1 ‘Functioning and disability’ and 

part 2 ‘Contextual factors’. Each parts consists of two components: part 1 consists of ‘Body 

Functions and Structures’ and ‘Activities and Participation’, part 2 consists of ‘Environmental 

Factors’ and ‘Personal Factors’. In this systematic review only part 1 of the classification will 

be addressed because this describes functioning. The term ‘Functioning’ encompasses all body 

functions, activities and participation. ‘Body functions’ are the physiological functions of body 

systems, including psychological functions as for example emotional functions, perceptions and 

memory. ‘Body structures’ refer to the anatomical parts of a body. ‘Activity’ is the execution 

of a task or action by an individual. ‘Participation’ is defined as involvement in a life-situation. 

Each component is organized into chapters and domains, which are further divided into 

categories. Within each chapter there are two-, three- or four-level categories. All components 

are in interrelation and have bidirectional influence on each other. This means that changes 

made in one component can cause change in one or more other components. Interventions that 

aim to achieve changes in a certain component, can unintendedly also affect other components.  

For any child, having the possibility to participate highly depends on a combination of 

factors such as the child’s body functions and structures, the activities he/she can perform, as 

well as the characteristics of the child’s environment. Thus, parents and professionals in the 

environment of the child play a crucial role in supporting the child’s participation (Runeson, 

Enskar, Elander & Hermerén, 2001). They are the gatekeepers to either promote or hinder 

participation of the child (Angel et al., 2015). Unfortunately, patient participation is not 

achieved sufficiently yet with children in health care. Research has pointed out that children are 
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not always actively participating in the information-exchange during consultations or in 

decision-making within health care (Cahill & Papageorgiou, 2007; Coyne, 2008; Coyne & 

Gallagher, 2011; Wissow & Bar-Din Kimel, 2002). Too often, parents hinder the child’s 

participation by answering in the child’s name or by interrupting the child’s story (Coyne et al, 

2011; Schalkers, Parsons, Bunders & Dedding, 2016). Additionally, doctors rarely address their 

information or questions to the child but more often to the parents. Children have expressed in 

several studies their desire to participate more in communication exchanges in health care 

(Coyne et al., 2011; Coyne & Kirwan, 2012; Runeson, Hallström, Elander & Hermerén, 2002; 

Taylor, Haase-Casanovas, Weaver, Kidd & Garralda, 2010). 

2.4 Importance of effective patient-provider communication 

Research has shown that it is important to involve the child in the patient-provider 

communication, as it brings several benefits for both the patient and the health care system. An 

interaction where both communication partners are involved in receiving and conveying 

messages, is seen as effective communication which has been described by The Joint 

Commission (2010, p.1) as following: 

“Effective communication [is] the successful joint establishment of meaning wherein 

patients and health care providers exchange information, enabling patients to participate 

actively in their care from admission through discharge, and ensuring that the 

responsibilities of both patients and providers are understood. To be truly effective, 

communication requires a two-way process (expressive and receptive) in which 

messages are negotiated until the information is correctly understood by both parties. 

Successful communication takes place only when providers understand and integrate 

the information gleaned from patients, and when patients comprehend accurate, timely, 

and unambiguous message from providers in a way that enables them to participate 

responsibly in their care.” 

Research suggests that the participation of children in health care can have positive 

results on many domains: it leads to opportunities to express feelings; better provision of 

information; feeling valued, confident and competent; an increased internal locus of control and 

ultimately better child health outcomes (Tieffenberg, Wood, Alonso, Tossutti & Vicente 2000; 

Sloper & Lightfoot, 2003; Zolnierek & Dimatteo, 2009; Schalkers et al., 2016). Nevertheless, 

if children are not informed about what is going to happen to them or are not actively involved 

in their care, they are prone to feelings of fear, anxiety, stress, disappointment, or can feel 
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rejected and ignored (Coyne, 2006; Coyne et al., 2011). Bartlett, Blais, Tamblyn, Clermont and 

McGibbon (2008) showed that among all populations that go to hospital, patients with 

communication problems were at highest risk for preventable adverse events. An adverse event 

is an unintended injury or complication caused by the care that is delivered rather than by the 

patient’s health condition. Many populations can suffer from communication breakdowns 

during health care encounters. This can negatively impact the quality of healthcare services and 

thus negatively influence patient safety, patient outcomes, patient satisfaction, and health care 

costs (Divi, Koss, Schmaltz & Loeb, 2007). 

2.5 Special communication needs in health care 

A wide range of individuals makes use of health care. Many of them, either temporarily 

or permanently, are unable to communicate with others using natural speech or their mother 

language. Communication problems can occur because of a primary permanent medical 

condition such as cerebral palsy. It also can be secondary to an acute medical condition or an 

intervention such as surgery or intubation (Beukelman & Mirenda, 2012). There are five patient 

groups that are considered at risk for communication breakdowns during medical encounters. 

These are children and adults with (a) speech, language, hearing, visual, and cognitive 

impairments, (b) another mother tongue and limited language proficiency, (c) limited health 

literacy, (d) cultural, ethnic, or religious differences that providers do not understand or not 

accept, and (e) temporary conditions that limit or exclude successful communication, such as 

intubation, a recent head injury, or heavy sedation (Blackstone & Pressman, 2016). Some of 

these risk factors, such as limited language skills, cultural differences and temporary health 

conditions, can also occur in typically developing children and preclude successful 

communication.  

Hemsley and Balandin (2014a) suggest six strategies to improve communication in 

health care: (1) develop services, systems, policies that support communication, (2) devote 

more time to communication, (3) provide adequate access to communication aids, (4) ensure 

access to personal written information about the health situation, (5) work together with carers, 

partners, and parents, and (6) improve the communicative skills of health care professionals. 

2.6 Augmentative and alternative communication  

Light (1988), as cited in Beukelman et al. (2012), states that communication serves four 

purposes, namely (1) expression of needs and wants, (2) information transfer (receiving and 

expressing messages), (3) social closeness, to establish and maintain relationships with others, 
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and (4) social etiquette, to conform to the social conventions of politeness. In health care, 

especially the first two functions of communication are important. Many children experience 

difficulties taking part in communication in health care. One way to overcome these problems, 

is by using other forms of communication.  

Communication tools and strategies that are used to solve every day communicative 

challenges, are referred to as augmentative and alternative communication (AAC) (Burkhart, 

n.d.). The goal of AAC systems is to achieve the most effective communication possible in 

order to enhance a person’s ability to participate in a variety of interactions and activities with 

a variety of communication partners (AAC Institute, n.d.; American Speech-Language-Hearing 

Association (ASHA), 2004; Beukelman et al., 2012). Communication can exist in many 

different forms: speech, eye-contact, gestures, facial expressions, touch, text, sign language, 

symbols, pictures, speech-generating devices, and so on (Burkhart, n.d.). AAC is augmentative 

when it is used to supplement existing speech, and alternative when used to replace speech that 

is absent or not functional. AAC can be used temporary, e.g. postoperatively in intensive care, 

or permanent, e.g. by a person with a permanent health condition affecting the speech (ASHA, 

n.d., Augmentative and Alternative Communication (Practice Portal)). 

AAC systems can be divided into two groups: unaided and aided communication 

systems. Unaided communication systems use the body to express messages. Examples are 

gestures, facial expressions, sign language, etc. Aided communication systems require the use 

of external tools or devices to supplement the body to express messages. Examples are paper 

and pencil, a communication board/book, speech generating devices, etc. (ASHA, n.d., 

Augmentative and alternative communication). Within the group of aided communication 

systems, there can be made a further distinction between two types of tools: low-tech and high-

tech communication aids. Low-tech communication aids are non-electronic aids (e.g. a picture 

board), high-tech communication aids are electronic devices which usually generate voice-

output (e.g. a speech generating device) (ASHA, n.d., Augmentative and alternative 

communication: Key issues; United States Society for Augmentative and Alternative 

Communication, 2017). In this systematic review there will be focused on the use of aided 

communication systems, both low-tech and high-tech. 

2.7 Rationale  

In health care, participation and effective communication are proven to be beneficial for 

patients. However, children are often at risk for communication difficulties in health care. Also, 
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there is shown to be a lack of child participation in health care. Augmentative and alternative 

communication could be a support to improve child participation. Therefore, we want to explore 

how communication aids have been used with children in health care and what the outcomes 

are regarding participation. Furthermore, within the framework of ICF-CY we can assume that 

AAC can also affect other domains of a child’s functioning as a result of, or besides increased 

participation. Hence, the effects of AAC on a child’s overall functioning in health care 

situations is to be explored. 

2.8 Aim and research questions 

The aim of this study is to explore the use of communication aids with children in health 

care settings and the communication aids’ effects on a child’s functioning based on the ICF-

CY. 

The research questions are:  

1. With which population of children are communication aids used in health care? 

2. Which type of communication aids are used with children in health care? 

3. What are the outcomes of the communication aid for the child’s functioning? 

3. METHOD 

For this study, a systematic review has been conducted. This method provides a 

systematic, transparent means for gathering, synthesising, and appraising the findings of studies 

on a particular topic or question (Sweet & Moynihan, 2007). The search strategy and selection 

process is further explained. A quality assessment and data extraction were performed and are 

described in detail. 

3.1 Search strategy 

The search for this systematic review took place between the 4th and the 7th of March 

2017, after several exploratory searches. The databases PubMed, MEDLINE, CINAHL with 

full text, and Dentistry and Oral Sciences Source have been used. Many different 

thesaurus/Medical Subject Headings (MeSH) terms such as "Emergency Treatment"[Mesh], 

“Emergency Service, Hospital"[Mesh], "Pediatric Dentistry"[Mesh], "Radiography"[Mesh], 

have been used in the exploratory searches. Because they did not yield more or relevant results, 

they were replaced by free search terms. Also, other free search terms were used which were 

not covered by a thesaurus/MeSH term. When the free search term neither gave new or relevant 
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results, that term was excluded from the final search string. The final search string consisted of 

a combination of terms related to  communication aids, a combination of terms related to health 

care settings, and the term (child*). The search terminology that has been used in each database 

and the number of results can be found in appendix A. Besides the searches in the databases, 

other articles have been found in the reference lists of the included articles for this systematic 

review. These articles were not found through the database searches and were therefore 

considered as additional articles.   

3.2 Selection process 

When the database searches were completed, relevant articles were selected on their title 

and abstract with predefined inclusion and exclusion criteria in mind. Next, those articles were 

read completely and the inclusion and exclusion criteria were applied to determine whether the 

article was appropriate for the final review. The inclusion and exclusion criteria for this 

systematic review are presented in table 1. For this systematic literature review, only articles 

written in English or Dutch were included. Articles had to be published in peer-reviewed 

journals and available for free as a full-text. Abstracts, book chapters, conference papers and 

research reports were excluded for this review. Because the purpose was to explore all studies 

that were available, the search was not limited by the year of publishing. Articles were included 

when their target-population consisted of children aged 0-18 years old. Since a broad view on 

the use of communication aids with children in health care was desired, we choose not to narrow 

down the age range. Both typically developing children as well as children with a disability 

were included, because communication aids can be applied to both populations in health care. 

The studies had to be performed within the broad range of health care settings. Any type of 

low-tech or high-tech communication aid had to be used with children and the outcomes for the 

child’s functioning had to be described within the study. When health care workers face 

language barriers, interpreters are often asked to support the patient-provider communication. 

In the light of this systematic literature review, interpreters or other mediating persons were not 

considered as AAC and articles about this were therefore excluded.  
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Table 1  

Inclusion and exclusion criteria 

                                                Inclusion criteria                                          Exclusion criteria 

 

Publication type 
 

 

 

 

 

 

- Articles written in 

English/Dutch 

- Peer-reviewed 

- Free, full-text journal articles 

 

- Articles in other languages than 

English/Dutch 

- Grey literature (book chapters, 

abstracts, conference papers, 

research reports) 

Study design - RCT or non-RCT 

- Qualitative or quantitative 

studies 

 

- Systematic review 

- Meta-analysis 

- Case studies 

 

Population - Children (0-18 years) 

- With typical development or 

with a disability  

- Adults 

 

Context/Focus 
 

- Health care setting  

- Use of a (low-tech/high-tech) 

communication aid device/tool 

- Use of a communication aid in 

face-to-face practice  

- Evaluation of outcomes for the 

child’s functioning  

 

- Setting other than health care 

(e.g. school, home, …) 

- Interpreters as communication 

support 

- Adjustment of standardized 

assessments with pictograms 

- Communication with patients 

outside the health care setting  

- Aim is to evaluate validity of a 

communication aid or pictorial 

supported assessment  

- No description of the outcomes 

for the child’s functioning 

 

 

3.3 Study selection 

The database searches have resulted in a total of 1169 articles of which 84 were 

duplicates. The remaining articles’ titles and abstracts were then screened and 1063 were 

excluded according to the selection criteria. Many of the articles that were found addressed the 

importance of using a communication aid with children in health care and gave a summation of 

possible communication aids. However, they did not implement such a communication aid in 

practice and/or evaluated the outcomes of this for the child, and therefore got excluded from 

this study. Subsequently, the 22 selected articles underwent a full-text assessment and were, 

based on the preconceived selection criteria, included or excluded. A total of 14 articles were 

excluded because of the language, the study design, because there was no communication aid 

implemented and/or evaluated or because the support aid was not considered as AAC. Finally, 

eight articles were included to review. Additionally, one manual searched article was found to 
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be eligible for inclusion in this study which brought the total number of articles reviewed in this 

study on nine. Figure 1 shows a flowchart of the selection process. 

 

Figure 1  

Flow chart of the database searches and selection process 

 

3.4 Quality assessment  

The included articles were assessed for their quality. An adapted version of the 

McMaster Critical Review Form for Quantitative Studies (Law, Stewart, Pollock, Letts, Bosch 

& Westmorland, 1998) was applied on all nine studies. This quality assessment tool was chosen 
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because most questions were appropriate to address the important components of a non-

randomized study. Originally, the quality assessment by Law et al. (1998) consists of 15 

questions that need to be answered with yes, no or not addressed. For this systematic review 

the questions about drop-outs, contamination and co-intervention have been left out because 

they were not applicable to the studies that needed to be assessed and would otherwise give a 

false, low result. The modified quality assessment tool therefore contained a total of 12 

questions about the study purpose, the background literature, the study design, the sample, the 

outcomes, the intervention, the results and the conclusion. A self-constructed grading system 

was applied, similar to the one used by Wells, Kolt, Marshall, Hill and Bialocerkowski (2014). 

Each question that could be answered with ‘yes’, was assigned one point. The answers ‘no’ and 

‘not addressed’ were given no points. The total score defined the quality of the study: weak (0-

6 points), fair (7-8 points), good (9-10 points) or strong (11-12 points). The quality assessment 

tool can be found in appendix B. No studies have been excluded on the basis of their quality 

since there was only a small number of studies available about this topic. 

3.5 Data extraction 

After the full-text screening and further exclusion of articles, information has been 

extracted from the final remaining number of articles. This was done with a customized data 

extraction protocol (appendix C). The extracted data included title, author, year and place of 

the study, quality of the study, aim of the study, background information, rationale, participant 

characteristics, description of the communication aid and its use, description of the health care 

setting, measurement of the outcomes, description of the results, limitations of the study and 

conclusion of the study. 

3.6 Process of classifying the outcomes according to ICF‑CY components and 

chapters 

After data was extracted from the articles, a one-level classification of the ICF-CY was 

applied to the identified study outcomes. This means that the outcomes of each study were 

categorized into the two components of functioning of ICF-CY: ‘Body functions and Body 

structures’ and ‘Activity and Participation’, and suitable chapters within each component were 

identified. In the component ‘Body functions and Body Structures’, body functions is classified 

separately from body structures. In the component ‘Activity and Participation’, the two aspects 

activity and participation are classified together. This procedure is in accordance with the ICF-

CY guidelines (WHO, 2007).  
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4. RESULTS 

First, a general description of the studies is presented. Information about the year of 

publishing, the quality of the studies, the country of the study and the health care settings is 

given. Then, the populations that were addressed by the different studies are described. Children 

of all ages up to 18 years old were studied. Both typically developing children and children 

with a disability were part of the participant groups. Next, the types of communication aids that 

were applied in the studies are presented as either being a low-tech or a high-tech 

communication aid. Eight out of nine studies used a low-tech communication aid. Finally, the 

outcomes for the child’s functioning, as addressed by the studies, were classified on the basis 

of the ICF-CY. The outcomes were classified under the components ’Body functions’ and 

’Activity and Participation’. The results are presented in further detail below. 

4.1 Study characteristics 

In appendix D an overview of the study characteristics can be found. The reviewed 

studies are published between 2010 and 2016. All studies are quantitative, of which eight 

studies non-randomized controlled trials and one a randomized controlled trial. Of all nine 

studies, one is of weak quality, five of fair quality and three of good quality. The studies took 

place in different countries, even in different continents. Three studies took place in the USA, 

two in Sweden, and the remaining four in Canada, Norway, Iran and Brazil. The use of 

communication aids with children has been studied in different health care settings. The most 

common health care setting, where four of the nine studies were conducted, is dentistry. Two 

studies took place in acute health care, with settings such as emergency rooms, casting rooms 

and x-ray departments. Two other studies were conducted with children who had an 

appointment for a treatment (needle-related procedure) or an assessment (follow-up of heart 

disease) but were not admitted to the hospital. The two remaining studies took place in inpatient 

units during the event of a surgery.  
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To facilitate further referencing to the studies, all studies are given a Study Identification 

Number (SIN) (table 2). 

Table 2  

Study Identification Numbers (SIN) for each of the studies 

SIN 

 

Authors (year) 

I Aminabadi, Ghoreishizadeh, Ghoreishizadeh and Oskouei (2010) 

II Benjaminsson, Thunberg & Nilsson (2015) 

III Chebuhar, McCarthy, Bosch and Baker (2013) 

IV Drake, Johnson, Stoneck, Martinez and Massey (2012) 

V Mah and Tsang (2016) 

VI Mesko, Eliades, Libertin and Shelestak (2011) 

VII Thunberg, Törnhage and Nilsson (2016) 

VIII Vatne, Finset, Ørnes, Holmstrøm, Småstuen and Ruland, (2013) 

IX Zink, Diniz, Rodrigues dos Santos and Guaré (2016) 

 

4.2 Studied populations 

A broad range of ages has been studied, from less than three years old (not further 

specified by study IV) up to 18 years old. Both typical developing children and children with 

disabilities were included in the studies. Three studies included typically developing children 

as participants, who did not suffer from any condition that could influence their communication 

abilities (I,  II, VIII). Five studies addressed children with autism spectrum disorder, with three 

of them focusing exclusively on this population. Other developmental disabilities that occurred 

among the participants were ADHD, pervasive development disorder, intellectual disabilities, 

specific learning impairments, Down syndrome, stuttering, speech or hearing impairments, and 

cerebral palsy. One study included children with a head injury (IV). Study VI did not describe 

further details about the participants, except for gender and age. 

Study III included parents and staff as their participants and gave more detail about them 

than the children who the AAC was used with. The only provided information about the 

children was that they all had ASD. Also study IV presented the nurses as their participants 

instead of the children. However, compared to study III, more details were given about the 

child’s development or medical condition as well as the age range. Figure 2 shows the number 

of studies per population. Some studies addressed a variety of populations. More details about 

the participants’ characteristics are presented for each study in appendix E.  
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Figure 2  

Number of studies that addressed each category of child populations 

 

4.3 Types of communication aids 

Table 3 shows the different types of communication aids that were used in the studies. 

They are divided into low-tech and high-tech communication aids. A visual presentation of 

each study’s communication aid(s) can be found in appendix F. 

Eight studies used one or more low-tech communication aids. The reported low-tech 

communication aids are visual schedules with either pictures or pictograms, pen and paper, a 

communication board, picture communication cards and a social script book. The visual 

schedules in the studies were used to inform the child about the different steps of the medical 

procedure and were used by five of the nine studies (II, III, V, VII, IX). In studies III and VII 

the children were allowed or asked to take off the picture/pictogram when a step was completed. 

Study VI and VII used a communication board to support expression of thoughts, experiences 

or needs. In both studies, the communication boards were developed by the researchers. In study 

I only pencils and paper was used as a communication aid for the children to express themselves 

through drawing. The researchers of study IV used a self-developed coping kit that contained 

distraction toys and several communication aids. The communication aids that were included 

in the coping kit were pencil and paper, picture communication cards and a social script book 

about going to the hospital. The communication aids in this coping kit were not further 

explained by the authors of study IV. 

Four studies reported to have used a specific source for the pictograms and photographs 

on their visual schedules. In study II and study VII AAC materials from the Swedish KomHIT 
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project were used. KomHIT stands for ‘Communicative support and IT in pediatrics and 

specialist dentistry’ (translated from ‘Kommunikation med stöd av Hjälpmedel och IT i 

barnsjukvård och tandvård’). The project has the purpose to improve the communicative rights 

of children during pediatric or dental care situations in line with the Convention on the Rights 

of the Child and the Convention on the Rights of Persons with Disabilities. The KomHIT 

intervention offers educational resources and communicative tools and materials, mainly in the 

form of pictograms or pictures. Study V and study IX used pictograms/photographs according 

to the Picture Exchange Communication System (PECS). These pictures, also referred to as 

icons, represent objects, people, or activities. The icons can be made with a computer program 

or with actual photographs and should be attached with velcro on a communication picture 

board or book (Ganz, Simpson & Lund, 2012).  

Besides low-tech communication aids, only one study applied a high-tech 

communication aid. The researchers of study VIII have applied Sisom, a recently developed 

computer program for children with cancer or a heart disease to help them express their 

symptoms. In the program, the child goes on a virtual journey from island to island. A total of 

71 symptoms and problems are placed on different islands and are represented with animations, 

pictures, spoken text and sounds.  

Table 3  

Overview of types of communication aids used in the studies, divided into low-tech and high-tech communication 

aids 

 

 

 

 

SIN 

Low-tech High-tech 

Pencil and 

paper 

Visual 

schedule 

with 

pictograms 

Visual 

schedule 

with 

photographs 

Picture 

communication 

cards 

Social 

script 

book 

Communication 

board with 

pictograms 

Computer 

program 

I X       

II  X 

KomHIT 

     

III   X     

IV X   X X   

V  X 

PECS 

     

VI      X  

VII   X 

KomHIT 

  X  

VIII       X 

IX   X 

PECS 
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4.4 Reported outcomes for the child’s functioning 

All nine studies used a communication aid with children in the health care setting, but 

measured different outcomes for the child’s functioning. The different outcomes are classified 

according to the ICF-CY components and underlying chapters they belong to (table 4).  

4.4.1 Body functions  

Three outcome measures can be categorized as ‘Body functions’, namely anxiety, stress 

and pain. They belong to the ICF-CY chapters ‘Mental functions’ (anxiety and stress), and 

‘Sensory functions and pain’ (pain). Stress seems to be a common outcome measure when using 

communication aids with children in health care, measured by five of the nine studies. 

Researchers of study II reported decreased levels of stress before needle-related procedures 

when a communication aid was used. During and after the procedure the stress-level was not 

significantly different between groups. They also measured the pain intensity and found lower 

pain intensity before and after treatment with children using a communication aid, however this 

was not proven to be significant. Also the researchers of study VII found a lower pre-procedural 

stress level before surgery with children that received communication aids compared to children 

without these communication aids. The intervention group received a visual schedule on 

beforehand and an additional communication board during the appointment. Opposed to 

decreased stress, there was no difference between the intervention group and control group in 

level of anxiety. Parents and nurses in study III believed that children who received a visual 

schedule, exhibited less anxious and distressing behaviours. They also felt that it helped to make 

the overall experience more tolerable for the child. Study V reported similar results with visual 

schedules in dental care. The group of children that received a visual schedule during the 

procedure showed lower levels of behavioural distress compared to the group of children 

without this communication aid. In study IV nurses reported that they perceived that a coping 

kit, containing distraction items and a few communication aids, decreased the child’s anxiety 

level. Finally, the results of study I showed that drawings seem to be a good tool for children 

to express their pain and distress immediately after a dental procedure. 

4.4.2 Activity and Participation  

Five out of nine studies have measured activity and participation outcomes.  

Chapter 2 ‘General tasks and demands’ of the ICF-CY component ‘Activity and Participation’ 

is about general aspects of carrying out single or multiple tasks, and one study outcome could 
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be identified: the degree to which children were able to complete the steps of a medical 

procedure when supported with a communication aid. This was measured in three studies. Two 

of the three studies (V, IX) measured this outcome specifically with children with autism. Their 

main purpose was to measure if communication aids could help the child complete the different 

steps of the medical procedure. In study V, children completed 1.38 more steps of a dental 

procedure and were able to do this in less time with the help of a visual schedule. Also, children 

without previous dental experience, compared to children with such experience, required a 

lower number of attempts to accept presented pictograms in order to execute the steps of a 

dental procedure (IX). A third study (IV) aimed to evaluate the overall effectiveness of a coping 

kit for children with a variety of disabilities in a pediatric hospital. Some of the nurses stated 

that the coping kit helped the child follow the steps of a procedure.  

Three studies reported outcomes that belong to chapter 3 ‘Communication’ of the ICF-

CY. In study VI the child’s perspective was heard and compared to the nurses’ perspective 

about the child. A picture communication board was used to allow the child to express where 

his or her own pain was located after surgery. The results showed that the children were able to 

use pictures to identify pain location. Furthermore, there was a discrepancy between the nurse’s 

pain assessment and the child’s actual location of the pain in 38% of the cases, showing that a 

child’s perspective can differ from a nurses perspective. The researchers of study IV found that 

communication aids were experienced to be useful by health care providers to effectively 

communicate with the child. Also, it was stated to be helpful for the child to communicate their 

needs to the medical staff. Furthermore, it was found to help children understand what is 

expected from them during the procedure. Study VIII reported that when children with heart 

disease used the Sisom computer program to express their symptoms, they had significantly 

more turns in the patient-provider interaction and they gave more information. The doctors 

directed their attention more towards the child, gave significantly more information and 

addressed significantly more problems towards the child. 
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Table 4  

Measured outcomes of the communication aid for the child's functioning, categorized according to the ICF-CY 

components and underlying chapters 

 

 

SIN 

 

Body functions 

 

Activity and Participation  

Chapter 1:  

Mental functions  

Chapter 2: Sensory 

functions and pain 

Chapter 2: General 

tasks and demands  

 Chapter 3: 

Communication 

 Anxiety Stress Pain   

I  X X   

II  X X   

III X X    

IV X   X X 

V  X  X  

VI     X 

VII X X    

VIII     X 

IX    X  

5. DISCUSSION 

The aim of this systematic review was to explore the use of communication aids with 

children in health care settings and their effect on a child’s functioning. The results show that 

different types of communication aids can be used with different child populations, and that it 

can improve multiple aspects of a child’s functioning in health care. The findings are further 

discussed on the basis of previous literature.  

5.1 Population 

The results of this systematic review show that AAC is studied with both typically 

developing children and children with disabilities. Creer, Enderby, Judge and John (2016) 

estimated the prevalence of children and adults who could benefit most from AAC in the UK. 

These are patients with Parkinson’s disease, Alzheimer/dementia, autistic spectrum conditions, 

learning disabilities, stroke/CVA, cerebral palsy, head/brain injury, profound and multiple 

learning difficulties, motor neurone disease and different syndromes. The studies in this 

systematic review included all aforementioned disabilities that can apply to children. However, 

among the studies, most focus was on children with autism as it was studied by five of the nine 

studies. Also in the educational research, autism appears to be a common studied population. 

Data about a higher prevalence of autism populations in AAC research is not to be found, thus 

conclusions cannot be made.  
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In the reviewed studies, also typically developing children were addressed in three of 

the nine studies. In other settings than health care, researchers do not apply AAC to typically 

developing children. However, in health care also these children can suffer from 

communication breakdowns. This can be secondary to their health condition or an injury, e.g. 

a head injury. Also medical procedures such as intubation or sedation can cause a child to be 

temporary unable to speak. Furthermore, the age of the child could influence his/her ability to 

express and/or comprehend messages. Finally, limited language proficiency of the child could 

be a cause of communication difficulties (Blackstone et al., 2016). 

5.2  Types of communication aids 

In the reviewed studies, mainly low-tech communication aids were used, more 

specifically by eight of the nine studies. Visual schedules were applied the most, by five of nine 

studies. This communication aid is often used in AAC research and is most common applied to 

children with ASD. For this population visual schedules are considered to be an evidence-based 

practice (Knight, Sartini & Spriggs, 2015). In the studies that were reviewed, visual schedules 

were used with children with autism but also children with other developmental disabilities. 

Also Zimbelman, Pascal, Hawley, Molgaard and St. Romain (2007) have applied visual 

schedules with children with developmental disabilities in physical education and found it to 

be an effective learning tool.  

Two studies in this systematic literature review chose to use the PECS-system to present 

pictures/pictograms to the children. The use of PECS has been widely described and thoroughly 

investigated in research with children with autism. However, most of this research has taken 

place in educational settings (e.g. Ganz et al., 2012; Ganz & Simpson, 2014; Thiemann-

Bourque, Brady, McGuff, Stump & Naylor, 2016). Besides PECS, two other studies applied 

tools that were provided by the KomHIT project. This project strives for improved 

communication with children in pediatrics and dental care. They do this by offering 

communication aids (pictures and pictograms) and educational resources. Since KomHIT is a 

Swedish project, communication aids from this project were only used in studies that were 

conducted in Sweden. This project might be a good example for other countries on how to 

promote the use of AAC with children in health care. 

Only one study worked with a high-tech communication aid, more specifically a 

computer program. A high-tech communication aid that is commonly used with children is a 

speech-generating device (SGD), also referred to as a voice output communication aid 
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(VOCA). It is a device that produces naturally recorded or electronically produced voice output 

to express a message (ASHA, n.d., Augmentative and alternative communication: Key issues). 

This type of AAC was not applied in the studies of this systematic literature review. The choice 

of low-tech or high-tech communication aids does not seem to have an evident influence on the 

outcomes. Ganz (2015) found that both low-tech (picture-exchange based communication aid) 

and high-tech (speech-generating devices) communication aids have shown to be effective with 

people with ASD. Also Flores et al. (2012) showed that there was no clear difference in 

communication behaviours in children with ASD and developmental disabilities using an iPad 

compared to those using a picture board.  

The fact that mostly low-tech aids were chosen in the reviewed studies can be in relation 

to what AAC users prefer and what is easiest for all communication partners to work with. 

Sutherland, Gillon and Yolder (2005) found that in practice people with various forms of 

disabilities are more likely to use low-tech communication aids rather than high-tech 

communication aids. According to Iacono and West (2011) there are various reasons for this. 

Electronic aids are expensive and complex, they are difficult to access, and there is a lack of 

professional knowledge to support appropriate use. Despite growing technological 

developments (Fried-Oken, Beukelman & Hux, 2011), high-tech communication aids are still 

not often used in health care practice due to several barriers (Baxter, Enderby, Evans & Judge, 

2012; Hemsley et al., 2014b; Hodge, 2007). The first barrier is the ease of use. High-tech 

communication aids are experienced as complex to use, not everybody is familiar with the 

technology and it is more difficult to control for people with physical problems. Second, AAC 

users, parents and hospital staff addressed the limited reliability of such systems. There are 

technical problems from time to time. Together with that, they experienced a lack of availability 

of technical support. Another barrier is the voice and the language of the device. High-tech 

systems are reported to have voices that are difficult to understand, and often words get 

mispronounced. One last, important barrier to successful implementation of high-tech systems 

is the level of skills and knowledge among the staff.  

Recent technologies, including the iPad and other smartphone and tablet devices, might 

be able to overcome some of these barriers. There has been a fast growth in the development of 

AAC mobile apps. Such mobile apps have a number of advantages over picture-exchange 

systems or speech-generating devices. Mobile phones/tablet devices have a lower cost, are 

small and light to carry and look appealing. Furthermore, they are a way to bring AAC into 

mainstream because they are known and used tools by everybody in society (Ganz, 2015; 
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McNaughton & Light, 2013). Thus, both the health care providers and patients are in all 

probability familiar with it. The ease of use, affordability, availability and acceptability make 

it easy to access for anybody. This could be promising for future use of AAC in health care. 

However, further research is first needed to determine the effectiveness of mobile technologies 

for communication compared to already existing AAC systems (McNaughton et al., 2013).  

5.3 Outcomes 

The reviewed studies measured outcomes of AAC on both body function-level and 

activity/participation-level. Iacono (2003) found that most AAC research has concentrated on 

the body structure/function and activity level, with very little focus on the participation level. 

Five of the nine studies measured outcomes that belong to ‘Activity and Participation’. 

The results suggest that AAC has positive effects on child participation in patient-provider 

communication and on the ability to complete medical procedures. Also, it appears to be 

feasible and useful for a child to express his/her pain location through AAC as it differs from a 

nurses perspective. Unfortunately, the ICF-CY classifies ‘activity’ and ‘participation’ as one 

component, leaving it undefined which chapters are considered ‘activity’ and which are 

‘participation’. Also, ICF-CY mostly considers the ‘performance’ aspect of participation and 

does not classify the aspect of ‘feeling of involvement’ (Maxwell, Augustine & Granlund, 

2012). What we can deduct from the studies though, is that only two studies specifically address 

the concept of participation as their rationale, whereas in the other studies the term is not 

specifically used in the article and it is up to the interpretation of the reader to decide if 

participation is addressed in the text or not. Also, none of the studies has measured participation 

with a standardized instrument designed to measure participation.  

Besides ‘Activity and Participation’, a lot of focus has been put on ‘Body functions’. 

The outcomes that were measured under the component of ‘Body functions’ are level of 

anxiety, stress and pain. These outcomes were studied by six of the nine studies. The results 

show that AAC is an effective method to give voice to a child’s anxiety, stress or pain. 

Furthermore, there seemed to be a tendency in the results towards decreased anxiety, stress and 

pain levels due to AAC intervention. The results on body function-level are in accordance with 

other researchers’ findings. It is found that patients who are unable to speak, experience 

increased anger, anxiety and frustration (Croxall, Tyas & Garside, 2014; Finke, Light & Kitko, 

2008; Holm & Dreyer, 2015). Additionally, the fear of the unknown might lead to anxiety and 

distress with children in health care (Coyne, 2006; Coyne et al, 2012; Ortiz, Lopez-Zarco & 
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Arreola-Bautista, 2012). Thus, an improved ability to communicate as well as an improved 

provision of information about the procedure might decrease feelings of anxiety, anger, 

frustration or distress. It is important to be able to decrease levels of stress and anxiety in 

children since this has been associated with an easier, less painful recovery (Kain, Mayes, 

Caldwell-Andrews, Karas & McClain, 2006). 

The ICF-CY connects all components with each other, however doesn’t clarify what is 

the strength of the relationships (Raghavendra, Bornman, Granlund & Björck-Åkeson, 2007). 

Outcomes in one component may have influenced outcomes in another component, however in 

this systematic review it is not possible to make conclusions about potential relations. It might 

be that an AAC system positively influences participation and that this has an effect on the level 

of anxiety or stress. Or it might be the other way around, that an AAC system decreases the 

anxiety, stress or pain level and that this enables the child to participate more in his/her care. 

These relations are not explored in any of the studies. However, previous research does suggest 

that increased participation in health care decreases anxiety and frustration of the patient 

(Coyne, 2006; Coyne et al., 2011). 

5.4 Limited implementation of AAC 

It is noticeable that there are so few researches about the use and effects of AAC with 

children in health care. Also, even though no limitations were given to the year of publication, 

all included studies are conducted later than 2010. Furthermore, merely all studies were 

appraised as being fair quality, and only three good quality. These findings tell us that AAC 

with children is a rather new field of research within health care and therefore the studies in this 

systematic literature review can be seen as exploratory studies. 

Within the limited number of studies, it is noteworthy that all studies used an AAC 

system solely with the purpose of research, and do not report previous or ongoing use of it. An 

example of AAC implementation in health care is the Children’s Hospital Boston Model of 

Preoperative AAC Intervention (Costello, 2000). This model was introduced in the Children’s 

Hospital of Boston in 1994 and consists of AAC interventions before and after a child’s surgery. 

The model is applied to children who are expected to have communication difficulties during 

their hospitalization. Before surgery, the patient is introduced to different types of unaided and 

aided (both low-tech and high-tech) communication systems. Vocabulary is personally selected 

and messages are recorded via voice banking on a speech generating device. After surgery, the 

preselected communication aid is introduced and used if necessary. Currently, the Boston 
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Children’s Hospital offers the Augmentative Communication Program to patients with special 

communication needs, similarly to what they previously called the Children’s Hospital Boston 

Model (Boston Children’s Hospital, n.d.). 

The fact that none of the hospitals in the reviewed studies had implemented a model for 

AAC, suggests that there is a lack of implementation in daily practice. The reasons for this can 

be various. It can be assumed that health care workers are not aware of the meaning and 

importance of participation. This is suggested, since seven of the reviewed studies do not seem 

to address the concept of participation. According to a study of Eriksson and Granlund (2004) 

is the interpretation of participation dependent on a person’s profession. Schalkers et al. (2016) 

interviewed health care workers of different pediatric wards about children’s participation in 

hospital care. The results showed that the professionals do have good knowledge about child 

participation. An important finding was that the term ‘participation’ was not used in health care, 

but all professionals were able to define what it meant for them in their daily practice. They all 

expressed, to different levels, the importance of child participation for their profession and 

recognized the benefits of it for the child and the professional. However, they also mentioned 

the lack of awareness of child participation within other medical settings, such as surgery, 

anaesthesia, orthopedics or emergency care. Even though the pediatric health care providers 

showed knowledge of the concept participation, multiple barriers were addressed that limited 

their possibilities to achieve participation. Examples were parents that always speak for the 

child, limited time, high workload and organisational barriers. Besides that, participants often 

described how in some situations children’s participation rights might conflict with children’s 

rights to help and protection. 

Another reason for the limited number of studies, could be the general attitude of health 

care workers towards AAC. Several studies showed that some health care professionals 

perceive good patient-provider communication as an important part of the care, and 

acknowledge that AAC is a helpful tool (Handberg & Voss, 2017; Radtke, Tate & Happ, 2012).  

However, the opinions about AAC differ greatly among professionals. Handberg et al. (2017) 

interviewed health care professionals in different intensive care units (children and adults). 

Some health care professionals reported to use AAC only as a last resource when the frustration 

due to communication breakdowns is too high. Furthermore, they stated that the medical 

treatment came first and that communication was not prioritized. Additionally, they reported to 

feel insecure using AAC systems, which often lead to ignorance of the communication aids. 

Radtke et al. (2012) studied the wide variation in values among nurses on communication in 
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the ICU and their perceived competence in communicating with critically-ill patients. The value 

of effective communication was perceived by some as “low priority” or merely “interesting,” 

and by others as “critical” to recovery. According to research, it is difficult to change the 

communication culture in healthcare settings (Fawole et al., 2013; Magnus & Turkington, 2006; 

Patak et al., 2009). 

Even if professionals would be in favour of using AAC, studies show that professionals 

encounter several barriers that limit full implementation or utilization of AAC. These barriers 

can be categorized as (1) a lack of time, (2) lack of knowledge and experience of health care 

staff, (3) too complicated to work with, (4) unavailability of AAC systems, (5) colleagues that 

do not share the same expertise, training, and/or enthusiasm about communication, (6) parents 

that speak for the child, and (7) inappropriateness of using AAC with a patient because he/she 

is too ill or too sedated (Hemsley et al., 2014b; Handberg et al., 2017; Radtke et al., 2012).  

The fact that participation, communication and the use of AAC is not perceived as 

important by a part of the health care practitioners, and/or the fact that the implementation of it 

is limited due to several barriers, might explain why research on AAC in health care is so little.  

5.5 Methodological considerations 

5.5.1 Reviewed studies 

The overall quality of the reviewed studies was assessed as weak, fair or good quality. 

No studies were excluded from the review due to their quality, because of the limited number 

of available studies. Reasons for lower quality were no randomization of the participants, no 

detailed description of the participants, no justification of the sample size, no valid and/or 

reliable measurement instruments, results that were not reported in terms of statistical 

significance, and not being able to show or not reporting clinical importance. Another main 

limitation, as highlighted by the researchers of the studies, is small sample sizes, in some cases 

especially in the test groups. Furthermore, it can be said that the reviewed studies are 

explorative studies in the field of AAC with children in health care, since studies earlier than 

2010 were not found and excessive research has not yet been done.  

5.5.2 This systematic literature review 

Opposed to narrative reviews, systematic literature reviews aim to minimize bias in 

retrieving, selecting, coding, and synthesizing results from different studies (Schlosser, 2007). 
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This is pursued as much as possible by working in a systematic way. The strengths and 

limitations of this systematic literature review are discussed. 

The database searches and additional manual searches resulted in nine appropriate 

studies. No strong conclusions can be made on such a small amount of research results. 

Nonetheless, it is also a strength as it uncovers a gap in the research. To find the studies for 

review, four databases were searched. They were selected on the basis of their focus on the field 

of health, and because they cover a wide range of journals and offer free full-texts. However, 

no Dutch databases were searched. A limitation to this is that more appropriate articles in other 

databases were possibly left out. To reduce this limitation, more articles were hand-searched. 

The articles were only included when they were in English or Dutch, and a free full-text had to 

be available. This, again, implies that not all existing research was able to be reviewed. 

However, good quality was assured by only including peer-reviewed articles. Also, there were 

no restrictions on publication date or country, so available research from all over the world and 

all years was searched. 

To assess the quality of the articles, an original quality assessment tool was modified. 

The reason for modification was justified and the exact tool is provided in the appendices. A 

quality assessment with the original tool (McMaster Critical Review Form for Quantitative 

Studies, Law et al., 1998) would have resulted in a misrepresentation of the quality. Therefore, 

some of the questions were left out for the assessment of our studies. However, this 

modification was never tested for internal validity, which may have added some bias to this 

review. Also, the adaptations, the process of assessing and the grading can be rather subjective. 

Thus, the qualities that were allocated via the modified assessment tool possibly do not show 

the actual quality of the studies. However, the gradings do give an idea about the differences or 

similarities in quality between the studies.  

As a framework for the results, the ICF-CY was used. The strength of this classification 

is that it implies a structured, objective way of working, which increases the reliability of this 

study. The components and chapters that are defined by the ICF-CY were addressed, which 

makes the results comprehensive for other professionals who are familiar with the 

classification. However, the ICF-CY has limitations in classifying the aspect ‘participation’, 

and more specifically the aspect of involvement. Because of that, no strong conclusions about 

participation outcomes could have been made.  
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 Finally, this systematic review was conducted by only one researcher, since it lies 

within the framework of a Master thesis and time-constraints did not allow having all articles 

peer-reviewed for inclusion. The review would have been more reliable when conducted by 

multiple researchers.  

5.6 Future research 

The results of this systematic literature review, show that further research is definitely 

necessary. Current research on AAC with children in health care is scarce. If there would be 

more research on AAC in health care, there would be stronger evidence for why AAC should 

or should not be implemented with children in health care. 

More research needs to be done similar to the studies in this systematic literature review, 

to be able to be more conclusive about the effects of AAC on different aspects of a child’s 

functioning. Besides that, more research should focus on participation outcomes of AAC in 

health care and this should be done with standardized participation measurements. Furthermore, 

researchers should explore how to overcome barriers to the implementation of AAC in health 

care. Finally, I suggest further research on the possibilities of modern technologies known by 

society, such as tablet devices, to use as AAC tools. These could be an alternative to the already 

existing, but complex to use and population-specific high-tech AAC systems. 

6. CONCLUSION 

This systematic literature review aimed to explore the use of AAC with children in 

health care and the outcomes for the child’s functioning based on the ICF-CY. The results show 

that AAC can be beneficial for children with a variety of health conditions and all ages up to 

18 years old. Even though improved participation is the primary goal of AAC, its outcomes 

were not sufficiently studied. The results of this systematic literature review do suggest that 

AAC can have a positive effect on different aspects of a child’s functioning. AAC seems to not 

only improve patient-provider communication, but also enhances a child’s ability to complete 

a procedure and decreases anxiety, stress and to some extent pain. The fact that AAC can have 

multiple outcomes, increases the competency of AAC systems and gives health care providers 

and policy makers even more reasons to implement and use AAC in health care. However, only 

few studies were found, which suggests that AAC is still an emerging concept within health 

care research. Further research is therefore needed to explore the usability and efficacy of AAC 

with children in health care. Research should focus more on measuring the outcomes for 
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participation through specific participation measurements. Ways to overcome barriers to 

implement AAC and the possible value of mobile applications as communication aids need to 

be explored. 
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APPENDICES 

APPENDIX A 

Table 5 

The dates of searches, operated search strings and number of results per database 

Database Date Search string Number of 

results 

PubMed 06/03/2017 ((("Communication Aids for Disabled"[Mesh) 

(("Patient Participation"[Mesh]) AND 

(communication aid)) OR (pictorial support) OR 

(AAC) OR ("Augmentative and alternative 

communication"))))) AND (((emergency) OR 

("Pediatrics"[Mesh]) OR (Pediatr*) OR 

(paediatr*) OR (dent*) OR (intensive care) OR 

("Dental Care for Disabled"[Mesh]) OR (health 

care))))) AND (child*) 

 

346 

MEDLINE 07/03/2017 ( (MH "Communication Aids for Disabled") OR 

(AAC) OR ( (augmentative and alternative 

communication) ) OR (pictorial support) OR 

(pictogram) OR ((MH "Patient Participation") 

AND (communication))) AND ( (emergency) 

OR (intensive care) OR (pediatric) OR 

(paediatric) OR (MH "Dental Care for 

Disabled") ) AND (child*) 

 

299 

CINAHL 04/03/2017 ( (MH "Communication Aids for Disabled") OR 

(MH "Pictorial Methods") OR (pict*) OR 

(Augmentative and alternative communication) 

OR (AAC) OR ((participation) AND 

(communication aid))) AND ( (Emergency) OR 

(MH "Intensive Care Units, Pediatric+") OR 

(Ambula*) OR (MH "Dental Care for 

Children") OR (Pediatric) ) AND (child*) 

 

386 

Dentistry & Oral 

Sciences Source 

07/03/2017 ( (picture) OR (DE "COMMUNICATION 

devices for people with disabilities") OR (DE 

"VISUAL communication") OR ( 

(augmentative and alternative) OR (("PATIENT 

participation") AND (communication)) ) ) AND 

(child*) 

 

138 
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APPENDIX B 

Critical Review Form – Quantitative Studies  

from  McMaster University Occupational Therapy Evidence-Based Practice Research Group,  

Law, M., Stewart, D., Pollock, N., Letts, L. Bosch, J., & Westmorland, M. (1998) 

 

Modified by De Beule, K. (2017) 

REFERENCE: 

 

 

 

STUDY PURPOSE: 

1. Was the purpose 

stated clearly?   

 Yes 

 No 

Outline the purpose of the study (i.e., study objective or aim): 

 

How does the study apply to your research question? 

 

LITERATURE: 

2. Was relevant 

background  

literature reviewed? 

 Yes 

 No 

Describe the justification of the need for this study (3-4 key points) 

 

3. DESIGN: 

 Randomized 

 Non-

randomized 

 Cohort 

(population -

based) 

 Case-control 

 Cross-sectional 

 (1+ group at 1 

point in time) 

 Single case 

design 

 Case study 

Describe the study design:  

 

 

Can the author answer the study question with the study design? 

 Yes                               

 No 

 

 

SAMPLE SIZE: 

N =  

4. Was the sample 

described in detail?   

 Yes   

 No 

 

Sample Description (e.g., age, gender, diagnosis, other characteristics)  

 

How was sample identified? Was it a representative sample? 

 

 

If there were more than one group, was there similarity and differences 

between the groups? Describe: 
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5. Was sample size 

justified? 

 Yes 

 No 

 Not addressed 

 

 

 

 

Was informed consent and assent obtained? 

 

OUTCOMES: 

Specify the frequency of outcome measurement (i.e., pre, post, follow-up): 

6 & 7. Were the outcome 

measures reliable and valid? 

Valid:  

 Yes 

 No 

 Not addressed 

Reliable:  

 Yes 

 No  

 Not addressed 

 

Outcome areas  

(e.g., self care, productivity) 

List measures used 

(e.g., Sensory Profile, VMI) 

INTERVENTION: 

8. Intervention was 

described in detail? 

 Yes 

 No 

 Not addressed 

 

Provide a short description of the intervention including type of 

intervention, who delivered it, how often and in what setting. 

 

RESULTS: 

9. Results were 

reported in terms of 

statistical significance? 

 Yes 

 No 

 Not addressed 

  

What were the results? 

Outcomes Results Statistical Significance 

      

 

10. Was the analysis 

appropriate for the type 

of outcome measures 

and the methodology? 

 Yes 

 No      

 Not addressed 

Explain: 

 

If not statistically significant (i.e., p < 0.05 or 0.01), was study big enough to 

show an important difference if it should occur (power and sample size)? 
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11. Clinical importance 

was reported? 

 Yes  

 No 

 Not addressed 

What is the clinical importance of the results (that is even if the results were 

statistically significant were the differences large enough to be clinically 

meaningful? 

 

CONCLUSIONS AND 

CLINICAL 

IMPLICATIONS: 

12. The conclusions 

made by the authors 

were appropriate given 

study methods and 

results. 

 Yes 

 No 

What did the author conclude? 

 

 

What are the implications of these results for practice? 

 

What were the main limitations or biases in the study? 

 

 

 

QUALITY GRADING 

Score 0-6 = WEAK 

Score 7-8 = FAIR 

Score 9-10 = GOOD 

Score 11-12 = STRONG 
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APPENDIX C 
Data extraction form for full-text 

 
RESEARCH 

CHARACTERISTICS 

  

• Author 

• Title 

• Year 

• Country 

• Research design: qualitative or quantitative (RCT or non-RCT) 

• Quality: Weak/fair/good/strong 

 

AIM AND QUESTION(S) 

  
• What is the research aim? Describe 

• What is/are the research question(s)? 

• What is the hypothesis? 

 

BACKGROUND 

  
• What is the rationale for the study? Describe 

• Is participation considered as rationale for the study? Yes/no 

 

METHOD Setting 

• What is the health care setting the study takes place in? State as 

described by study 

Participants 

• Number of participants 

• Describe the participant groups 

• Age of participants 

• Diagnosis besides medical condition 

• Other characteristics of participants 

Material 

• Describe the communication aid: low-tech/high-tech,  

• How was communication aid presented to participants? 

• Over what period of time was communication aid used? 

• Which type of health care provider used the communication 

aid? 

Measurements 

• Which outcomes did the researchers want to measure? 

• Which tools/assessments were used to measure the outcomes? 

 

RESULTS 

 
• State the outcomes for component ‘Body functions and body 

structures’. Mention matching chapter. 

• State the outcomes for component ‘Activity and participation’. 

Mention matching chapter. 

• Other outcomes. 

• Give a summary of the results 

 

DISCUSSION 

  
• Will the communication aid be used in the future? Why? 

• What are the implications for practice? 

• Limitations of the study 

 

CONCLUSION 

  
• Author’s conclusion 

• Personal notes 
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APPENDIX D 

Table 6 

Overview of the study’s characteristics 

Authors 

(year) 

Country Quality 

(weak/fair/ 

good/strong) 

Health care 

setting 

AAC Measured child 

outcomes 

Main findings 

Aminabadi et 

al. (2010) 

Iran GOOD Pediatric 

dentistry 

department 

Drawings  

(paper and pencils) 

(1) Pain 

(2) Distress 

It was revealed that children’s 

drawings are highly correlated with 

children’s pain and distress scores 

in dentistry. 

 

Benjaminsson  

et al. (2015) 

(Probably) 

Sweden 

GOOD Needle-related 

procedure in 

hospital 

KomHIT: visual 

schedule with 

pictograms 

(1) Distress level 

(2) Pain intensity 

The KomHIT communication 

intervention had a positive effect in 

significantly lowering the level of 

preprocedural distress. 

Pain intensity was lowered but not 

significant. 

 

Chebuhar et 

al. (2013) 

USA WEAK Different 

medical settings 

such as dental 

department, x-

ray areas, 

casting rooms, 

… 

Visual schedule 

with 4-6 

photographs, self-

developed  

(1) Distress level  

(2) (Maladaptive) 

behavior  

(3) Comfort level of 

parent/staff  

(4) Feasability of 

using picture 

schedules 

Picture schedules reduced anxious 

and maladaptive behaviors in 

children with autism visiting a 

clinic. 

It helped make the overall 

experience more tolerable. 

Staff believed it was easier to 

complete the procedure. 

 

Drake et al. 

(2012) 

(Probably) 

USA 

FAIR 3 inpatient units 

and an 

emergency 

room from a 

Midwestern 

children’s 

hospital 

Coping Kit with a 

social script book, 

paper and  pencil 

and a picture 

communication 

card set 

(1) Intervention 

effectiveness  

(2) The context for 

which the coping kit 

was used 

Nurses found that the 

communication tools  

- helped the child follow steps to a 

procedure, understand expectations, 

and cooperate.          

- helped nurses in their 

communication with the child. 

-helped the child to communicate 

needs to medical personnel 

- lowered child’s anxiety 



COMMUNICATION AIDS WITH CHILDREN IN HEALTH CARE AND OUTCOMES FOR FUNCTIONING – Kiara De Beule 

43 

 

Mah et al. 

(2016) 

Canada FAIR Pediatric 

dentistry 

department 

Visual schedule 

using Picture 

Exchange 

Communication 

System (PECS)  

(1) The number of 

dental steps 

attempted 

(2) Completion time 

for the dental 

procedures 

(3) Child behavioral 

distress 

 

It helped patients with autism 

successfully complete more steps of 

the dental procedure, progress at a 

quicker rate, and exhibit lower 

levels of behavioral distress during 

dental visits. 

 

Mesko et al. 

(2011) 

(Probably) 

USA 

FAIR Midwestern 

pediatric 

hospital’s 

postanesthesia 

care unit 

(PACU)  

 

Self-developed 

two-sided 

communication 

board  

(1) Consistency 

between nurse 

assessment and child 

identification of pain 

location     

                                     

Children experience pain at 

locations other than where they 

were operated. Pain is identified 

differently by nurses and children 

themselves. 

 

Thunberg et 

al. (2016) 

(Probably) 

Sweden 

FAIR Day surgery 

ward at a 

children’s 

university 

hospital 

KomHIT 

intervention: visual 

schedule (before 

procedure) and 

communication 

board (during 

appointment) 

(1) Psychological 

stress of children and 

parents                        

(2) Anxiety level 

of children 

Children in the intervention group 

showed somewhat lower levels of 

cortisol (=lower stress level) before 

surgery  

No statistically significant 

differences between two groups in 

anxiety level 

No differences between parents in 

stress level, but parents who 

received preparatory pictorial 

support showed lower anxiety level 

before procedure 

 

Vatne et al. 

(2013) 

Norway GOOD Cardiac 

outpatient 

clinic, 

University 

Hospital 

Norway 

Sisom, interactive 

computer-based 

communication tool  

(1) Task-orientated 

communication = 

asking questions, 

giving information 

and counseling about 

different issues 

When Sisom was used:       

-more attention was directed toward 

children     

- more child participation, children 

gave more information                          

- significantly more problems were 

addressed    

- more follow-up questions and 

information were given by 

physicians 
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Zink et al. 

(2016) 

Brazil FAIR Specialized 

dentistry centre 

(Sao Paulo, 

Brazil) during 

routine dental 

appointment for  

dental 

prophylaxis 

Visual schedule 

using PECS, 

adapted for use in 

dentistry; with 

photographs 

 (1) Number of trials 

to achieve acceptance 

of each picture 

The patients without previous 

dental experience required a lower 

number of attempts to accept 4 of 

the 7 PECS. 
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APPENDIX E 

 

Table 7 

Participant characteristics per study 

AUTHORS N AND AGE OF PARTICIPANTS CHILD CHARACTERISTICS 

 

AMINABADI ET AL. 

(2010) 

N = 54  

Age 4-11 years old 

Typically developing children 

without physical or mental health 

problems 

 

BENJAMINSSON  ET 

AL. (2015) 

Pre-intervention group: n=50 

Post-intervention group: n=50 

Age 5-15 years old 

 

Typically developing children and 

variety of developmental disabilities 

(ADHD, communicative disability, 

intellectual disability, SLI) 

 

CHEBUHAR ET AL. 

(2013) 

N not addressed 

Age not addressed 

 

Children with ASD  

DRAKE ET AL. (2012) N = 24 

Age from < 3 up to > 11 years old 

 

Children with ASD, head injury, 

other developmental disabilities  

 

MAH ET AL. (2016) Intervention group: n=7 

Control group: n=7 

Age 4-8 years old 

 

Children, only boys, diagnosed with 

ASD  

MESKO ET AL. (2011) N = 27 

Age 3 years 5 months - 9 years 7 

months 

 

No information about development 

THUNBERG ET AL. 

(2016) 

Pre- intervention group: n=18 

Post-intervention group: n=7 

Age 3-15 years old 

Children with variety of 

developmental disabilities  (ASD, 

specific language impairment, PDD, 

ADHD, stuttering, intellectual 

disability, Down syndrome) 

 

VATNE ET AL. (2013) Intervention group: n=42 

Control group: n=42 

Age 7-13 years old 

Typically developing children 

(medical condition of heart disease), 

without other diagnosis of mental 

retardation, developmental disorder, 

ADHD or speech or hearing 

impairment 

  

ZINK ET AL. (2016) Group without previous dental 

experience: n = 13 

Group with previous dental experience: 

n = 13 

Age 5-19 years old 

Children with diagnosis of ASD 
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APPENDIX F 

The communication aids used by each of the studies are visually presented here. All figures, except for 

the one of the Sisom computer program (Vatne et al., 2013), are shown the way they are presented in 

the original articles. The communication aid by Aminabadi et al. (2010) is not presented since only 

paper and pencil were used. The studies are in alphabetical order. 

 

 

Figure 3 

The visual schedule as presented in the study of Benjaminsson et al. (2015), showing the different steps of a 

needle-related procedure. 

 

 
 

Figure 4 

Pictures of how the visual schedule was used in the study of Chebuhar et al. (2013). The first picture is a nurse 

showing the patient what is going to happen next. The second picture shows the medical staff performing the 

task and the third picture shows how the child places the picture in a ‘done’ box. 
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Figure 5 

The coping kit used by Drake et al. (2012), with in the right upper corner the social script book with the title 

‘Here we go…To the hospital’ as well as a (pink) notebook with a pencil. Below, in the middle, are the picture 

communication cards. 

 

 

Figure 6 

The visual schedule presented in the study of Mah et al. (2016), showing the steps of a dental procedure. 
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Figure 7 

The pictograms that were shown on the communication board used by Mesko et al. (2011). The tool was 

available in two skin tones. One side of the communication board depicted a line drawing of the front and back 

of a human body. The other side of the communication board depicted six detailed body parts where commonly 

pain is experienced after an operation. 

 

 

 

Figure 8 

The visual schedule (above) and communication board (below) presented by Thunberg et al. (2016) before the 

hospital visit and during the consultation before surgery. 
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Figure 9 

An example of how the computer program, used by Vatne et al. (2013) looks like (Ruland, Starren & Vatne, 

2008). 

 

 

Figure 10 

The seven pictures of the visual schedule used by Zink et al. (2016) that present the dental procedure: (1) 

“room,”, (2) “ground,” (3) “chair,” (4)”dentist,” (5) “mouth,” (6) “triple,” and (7) “low.” 

 


