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Abstract 
It is generally assumed that children process visualised information better than verbal or 
written information. To leverage this, we developed and validated visualised narrative 
medical metaphors (Medifoors) as communication tools for asthma and constipation to 
support paediatricians in simplifying their explanations. In this mixed-method study, we 
compared the effects of Medifoor-based explanations on children’s and parental self-
reported understanding and children’s recall of disease explanation. This mixed-method 
study took place between May and July 2022 in Elisabeth-Tweesteden Hospital, Tilburg, the 
Netherlands. Eighteen children aged 8 to 18 years with symptoms of asthma or constipation, 
and their parents/caregivers, were included. Compared to the standard verbal explanation, 
more children reported improved understanding of their disease (2/10 vs. 7/8) and treatment 
(2/10 vs. 4/8) when Medifoors were used. While the small sample size limits generalisability, 
these findings suggest that visualised narrative metaphors (Medifoor) may enhance children’s 
understanding and recall of medical information. However, these findings should be 
confirmed in further research with larger cohorts. 
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Effective communication between doctors and patients is essential in healthcare, as it enables 
patients to understand their disease and its management (Beck et al., 2002; Georgopoulou et 
al., 2018; Zandbelt et al., 2007). Approximately one-third of adult patients lack the necessary 
healthcare literacy to fully understand a doctor’s explanation (Murugesu et al., 2018). This 
percentage is likely higher among illiterate and/or undereducated adult patients, non-fluent 
language speakers, and the elderly. Additional factors that can negatively influence patients’ 
understanding of medical information include language barriers, religion, cultural differences, 
and a lack of trust (Zamanzadeh et al., 2014). 

Effective patient-centred communication is a vital aspect of medicine. Particularly in 
paediatrics, creating mutual understanding remains challenging for healthcare providers. The 
complex nature of this triadic relationship lies in the continuously changing interlocutor with 
varying cognitive levels and the parental involvement required in paediatric medical decisions. 
To optimise the communication in this triadic relation, doctors adapt their communication style 
to meet the cognitive and health literacy levels of children and their parents/caregivers. For 
example, paediatricians often use age-appropriate and non-threatening language and non-
verbal communication, such as changing the tone of voice and playful interactions (Desai & 
Pandya, 2013; Gaynard L et al., 1998). 

There are hardly any studies that tested the understanding of medical information in 
children. Neuropsychological studies suggest that children process visualised information 
better than verbal information alone (Baadte & Meinhardt-Injac, 2019; Kogan et al., 1980; 
Rooha et al., 2020; Shafiei et al., 2022; Zhang et al., 2021). Most visualised information used 
in paediatric medicine is either too complex or abstract to connect with children’s imaginative 
world (Shafiei et al., 2022). 

Metaphors as Communication Tools in Healthcare 
Studies in adults suggest that metaphors, which are powerful linguistic tools used to simplify 
the explanation of complex or abstract concepts by comparing them with familiar objects, could 
be effective in clarifying medical diagnosis and treatment plans (Arroliga et al., 2002; Fazio, 
1992; Shafiei et al., 2022). They could increase the brain’s imaginative capacity more than 
words or images (Lakoff & Johnson, 1980). A metaphor can simultaneously stimulate different 
parts of the brain involved in the processing of language and could, therefore, improve long-
term memory (Lakoff & Johnson, 1980). Hence the saying: “a picture is worth a thousand 
words and metaphor worth a thousand pictures”. Though metaphors have been shown to 
improve the understanding, recollection, and reproduction of medical information in adults, 
their effects have not been studied in children (Casarett et al., 2010; Harrington, 2012; Pinheiro 
et al., 2017). 

In a previous unpublished study, difficulties were observed in the understanding of the 
standard verbal explanations of primary immunodeficiency (PID) in children visiting our 
paediatric outpatient clinic. To improve their understanding, a visualised narrative medical 
metaphor (Medifoor) of PID was developed and tested in 10 children. The result of their self-
reported interviews showed that patients’ understanding of disease explanation significantly 
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increased with using Medifoor from 12.5% to 60% (Sandmann & Obihara, 2021). Their 
satisfaction with the explanation also increased significantly (Sandmann & Obihara, 2021). 

Medifoor as a Communication Tool in Paediatrics 
The present study aimed to examine whether explanations of asthma and constipation using 
visualised narrative medical metaphors (“Medifoor”) by paediatricians would enhance 
children’s self-reported understanding and recall of medical information, as compared to 
standard verbal explanations. Given that asthma and constipation are among the most common 
conditions referred to our outpatient clinic, we chose to evaluate the Medifoors for these 
conditions rather than those for rare diseases. This approach was intended to facilitate the 
inclusion of a larger patient sample. Additionally, the findings from this study are expected to 
have a broader impact, potentially benefiting a wider population of children and being 
applicable to other medical conditions. As secondary objective, we compared parental self-
reported understanding of the explanations provided through the Medifoors of asthma and 
constipation with the standard verbal explanations. Lastly, we collected the experiences of 
participating paediatricians regarding the usefulness and user-friendliness of Medifoors in an 
outpatient setting, as well as their perceptions of how the use of Medifoors might influence 
communication with paediatric patients. The perspectives of paediatricians are critical, as they 
are the primary users of Medifoors. 

Method 

Study Design 
For this mixed-method study on clinician level, participant recruitment occurred between May 
and July 2022 in Elisabeth-Tweesteden Hospital, Tilburg, one of the largest non-university 
teaching hospitals in the Netherlands. This mixed-method study utilised a convergent parallel 
design, where qualitative and quantitative data were collected and analysed simultaneously, 
but separately. The aim of this approach was to ensure a thorough and comprehensive response 
to the research question. The quantitative data were derived from questions utilising a 4-point 
Likert scale, primarily aimed at assessing satisfaction. The qualitative data consisted of open-
ended questions, designed to capture children’s (and parents’) understanding of disease and 
treatment. In this article, we emphasise the qualitative data, as our primary focus is to examine 
children’s (and parents’) understanding. 

Study Phases 
The study was conducted in three phases: a pre-intervention, an intervention and a post-
intervention phase. In the pre-intervention phase, participating paediatricians provided 
standard verbal explanations for asthma or constipation. In the post-intervention phase, they 
provided explanations using the Medifoors for asthma or constipation (Supplementary Material 
A). In the intervention phase (between the two study phases), the participating paediatricians 
received training from the research student and one of the developers of Medifoor on the proper 
use of the Medifoors for asthma and constipation. The main objective of the interactive training 
was to establish consistency and clarity in the application of the Medifoors. Prior to the training, 
none of the paediatricians had previous experiences with it. 
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Study Population and Selection 
The Inclusion and Exclusion of Study Children and Their Parents/Caregivers. For this 

study, only new patients aged 8 to 18 years, presented with symptoms of asthma or constipation 
and referred to the paediatric outpatient clinic, along with their parents or caregivers, were 
eligible to participate. The minimum age of 8 years was selected based on findings from a 
previous study involving children with PID, which indicated that children younger than 8 years 
were unable to independently complete questionnaires without parental assistance (Sandmann 
& Obihara, 2021). Eligible children and their parents or caregivers were first informed about 
the study by phone prior to their first visit to the outpatient clinic. During the visit, they were 
provided with additional oral and written age-appropriate study information. 

Children who had previously been diagnosed or were undergoing treatment for asthma or 
constipation, as well as those with language barriers, neurodevelopmental or cognitive delay, 
or any condition or comorbidity that might interfere with the ability to understand disease 
explanation, were excluded from participation. 

The Inclusion and Exclusion of Paediatricians. Although all paediatricians in our outpatient 
clinic, and the resident-on-rotation, were eligible to participate, only those who had referrals 
for patients with symptoms of asthma or constipation and had outpatient clinics during the 
study weeks were invited to participate. Those who did not have any new referral patient with 
asthma or constipation during the study weeks, or did not attend the training sessions on 
Medifoor based explanations of both diseases, were excluded. 

Investigational Products 
The investigational products were the visualised narrative medical metaphors (Medifoors, 
Supplementary Material B and C). A Medifoor is a figurant-based illustration accompanied by 
a short and simple explanation told like a story. Each one represents a disease, diagnosis, 
treatment, or complex medical process. The Medifoors for asthma and constipation were 
developed by a multidisciplinary team of paediatricians, medical residents and artist-
illustrators supported by an advisory group of patients, parents/caregivers, and healthcare 
communication experts. In the meantime, more than 50 different Medifoors have been 
developed for various medical conditions. Our team of illustrator-artists considers age, gender 
and ethnicity when selecting the figurant to be represented in each Medifoor. In the present 
study, only the ones for asthma and constipation were used. 

The Medifoor for Asthma: The Obstructed Air Hose of an Inflatable Swimming Ring. In 
this Medifoor an asthma attack is explained with the visualised metaphoric story of a young 
boy named Ahmed, with breathing difficulties (Supplementary Material B). His inflamed and 
swollen airways result in low oxygen supply to his lungs. The obstructive component of asthma 
and the related difficulty with exhaling air is represented with the metaphor of an obstructed 
inflatable swimming ring. It cannot be pumped because a dog standing on its air hose is 
obstructing the airflow into the ring. The shortness of breath improves after Ahmed used 
bronchus-dilating inhaler. In the metaphoric story, Ahmed lifts the dog off the air hose to allow  
airflow into the inflatable ring. This runs parallel with the amelioration of his airway 
obstruction. 

The Medifoor for Constipation: A Traffic Jam of Faeces. This Medifoor is based on the 
illustrated story of Maartje, a young girl suffering from constipation and paradoxical diarrhoea 
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(Supplementary Material C). She is having difficulty with her bowel movements. This is 
represented by the metaphor of a traffic jam of faeces. The intermittent paradoxical diarrhoea 
is illustrated as impatient and stubborn drivers and motorcyclists jumping the traffic jam of 
faeces via the emergency lanes. Maartje’s constipation ameliorates after eating fibre-rich foods, 
drinking enough fluids, or taking oral laxatives. 

Measurements 
Patient and Parental Questionnaires. Each child completed a paediatric questionnaire, and 

each parent or caregiver completed an adult questionnaire following the consultation. The 
questionnaires included both open-ended and closed questions to capture the qualitative (open-
ended questions assessing understanding) and quantitative data (4-point Likert scale, assessing 
satisfaction) (Supplementary Material D and E). For each open-ended qualitative question, 
participants were provided with three response options: Yes/No/Do not know. A Yes response 
was followed by an open-ended question to explore the rationale behind the answer. These 
responses were then compared to the answers deemed most appropriate by the researchers 
(Supplementary Material G). Due to the absence of standardised and validated questionnaires 
for evaluating children’s understanding of medical information, we used a modified version of 
the paediatric questionnaires that was developed and validated during a previous pilot study to 
test the understanding of Medifoor-based explanation of PID (Sandmann & Obihara, 2021). 

Telephonic Qualitative Interviews of Participants. To assess the children’s recall of the 
explanations of asthma and constipation, a telephonic interview was conducted with a 
randomly selected subgroup of participants 2 to 4 weeks following the outpatient visit. The 
interview included qualitative open-ended questions based on the teach-back method. For each 
question, participants were provided with three response options: Yes/No/Do not know. A Yes 
response was followed by an open-ended question to explore the rationale behind the answer. 
These responses were then compared to the answers deemed most appropriate by the 
researchers (Supplementary Material D). 

Paediatricians’ Questionnaires. Each participating paediatrician completed a questionnaire 
consisting of partially quantitative items (4-point Likert scale) and qualitative open-ended 
questions, including quantitative questions such as, “Did you feel that the disease was better 
understood due to the use of Medifoor?”, or qualitative questions such as “Did you find 
Medifoor effective and, if so to what extent?” (Supplementary Material F). The questionnaire 
assessed the usefulness, user-friendliness, and perceived impact of using Medifoors on their 
communication with paediatric patients. 

 Statistical Analysis  
Sample Size. Using a sample size calculator (https://clincalc.com/stats/samplesize.aspx), for 

two independent study groups with continuous outcomes, we anticipated a mean score of 2 in 
the intervention group with a standard deviation of 1 and a mean of 3 in the control group. A 
power of 80% and an alpha of .05 were applied for statistical significance. Based on these 
assumptions, the calculated required sample size was 16 child-parent/caregiver pairs per group.  
To account for potential attrition, an intended sample size of 45 child-parent pairs in total was 
selected for this study. 

https://clincalc.com/stats/samplesize.aspx
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Data Analysis. Prior to statistical analyses, data were checked for completeness and 
inconsistency and were cleaned accordingly. A complete case analysis was conducted. 
Statistical analyses were performed using IBM SPSS (Statistical Package for the Social 
Sciences, version 27) and Microsoft Excel 365 (Microsoft Windows, version 2016). 
Descriptive statistics were used to present the baseline characteristics of participants. The 
responses to qualitative test questions, compared with the appropriate answers, shown in 
Supplementary Material G, are presented as absolute numbers. Certain responses of the 
qualitative test questions are elaborated upon in detail, with examples provided to clarify the 
content of the answer. 

Results 

Baseline Characteristics 
A total of 18 child-parent/caregiver pairs participated, ten pairs in the pre-intervention phase 
and eight others in the post-intervention phase. After two to four weeks, three children in each 
phase were interviewed by phone. There was nobody lost-to-follow-up. The flowchart of the 
enrolment process is shown in Figure 1.  
 

 
Figure 1. Flowchart of Participants’ Enrolment 
Note. aPre-intervention phase: Standard verbal explanations of asthma and constipation. bPost-intervention 
phase: Explanations with Medifoors for asthma and constipation. Intervention: study paediatricians trained in 
using “Medifoors” for asthma and constipation. 
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The baseline characteristics of participants are summarised in Table 1. Slightly more boys 
(n = 10) were included. There were more parents with a higher level of education (5/10 vs. 0/8) 
and more girls (6/10 vs. 2/8) in the pre-intervention phase than in the post-intervention phase. 
In the pre-intervention phase 2 out of 10 children had asthma and 8 had constipation, this was 
5 out of 8 vs. 3 out of 8 in the post-intervention phase. 

Of the 10 initially included paediatricians and one resident of our department, two were 
excluded for being unable to take part in the training sessions on how to use Medifoor and 
absenteeism. Three paediatricians who did not have new referrals with asthma or constipation 
in the post-intervention phase were also excluded from completing the questionnaires. In the 
end only five paediatricians completed the paediatricians questionnaire. 

Primary Outcomes 
Self-Reported Understanding of Disease and Treatment Explanations. Figure 2 presents 

the self-reported understanding of disease and treatment explanations of asthma or 
constipation. The percentages of children reporting understanding of the disease explanations 
increased from 2 out of 10 in the pre-intervention phase to 7 out of 8 in the post-intervention 
phase. In the pre-intervention phase, one of the two children with asthma accurately recalled 
the terms the paediatrician used to explain the disease asthma, while the other was unable to 
recall any details. Among children with constipation, only one correctly described that he had 
a traffic jam in the intestines, while the others used terms such as “stomach pain,” or “it is 
difficult for me to poop,” or “they don’t know yet what I have.” In the post-intervention phase, 
four children with constipation accurately identified their condition as a traffic jam of poop, 
and one with asthma accurately mentioned “they think I have asthma.” The remaining children 
with asthma (2/8) or constipation (1/8) were unable to provide an answer. 

For treatment explanations, the percentages of children reporting understanding increased 
from 2 out of 10 in the pre-intervention phase to 4 out of 8 in the post-intervention phase. 
Awareness of treatment requirements was limited to children with constipation, with only 2 
out of 10 in the pre-intervention phase and 4 out of 8 in the post-intervention phase 
approximately describing their treatment as taking sachets of a powder. 

Patients’ Recall of Medical Information After 2–4 Weeks. Figure 3 presents the results of 
children’s recall of the explanations of asthma and constipation during the telephonic interview 
conducted two to four weeks after the consultation. The percentages of children who correctly 
recalled the terms used in the standard verbal explanation versus the “Medifoor”-based 
explanation were 1 out of 3 versus 3 out of 3, respectively. In the post-intervention phase, the 
two children with constipation provided detailed responses: “There is a traffic jam of faeces in 
my intestines, I need to use sachets to prevent the traffic jam,” or “A drawing was used to show 
that poop cars inside my guts are slow cars and sometimes some fast cars overtake them and 
cause thin stool or diarrhoea.” The child with asthma reported: “They showed me an illustration 
with a little boy having an asthma attack just like me, and he also had to have some 
investigations done. His lungs were full of mucus, and he did not have enough air, but the 
inhaler (the medicine he got) resolved this.” 
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Table 1. Baseline Characteristics 

 Pre-intervention phase Post-intervention phase 
N 10 8 
Gender  6 girls  4 boys  2 girls  6 boys  
Mean, age in years (SD) 12.4 (3.0) 10.9 (2.6) 
Born in the Netherlands  9  8  
Asthma  2  3  
Constipation  8  5  
Educational level (paediatric patients) 

Group 4  0  1  
Group 5  2  1  
Group 6  1  2  
Group 7  2  2  
Lower  1  1  
Medium-lower  1  0  
Medium  2  1  
High  1  0  

Educational level (parent/caregiver) 
Only secondary school  0  2  
Lower  4  3  
Medium  1  3  
High  5  0  

Dutch as language 
Mean, writing/reading 

(primary school) 
3.2 a 3.2 a 

Mean, Dutch (secondary 
school) 

3.0 a 3.0 a 

Parents understand and 
can apply the Dutch 
language 

3.7 a 3.9 a 

Interview after 2–4 weeks 
Gender  2 girls  1 boy  1 girl  2 boys  
Mean, age in years 9.3  12.3  
Born in the Netherlands  2  3 
Asthma  1  1  
Constipation  2  2   
Average level of Dutch 

reading and writing 
3.3 a 3.0 a 

 a Used a 4-point scale. 

Furthermore, a higher percentage of children in the post-intervention phase correctly 
recalled the treatment explanation compared to those in the pre-intervention phase (3/3 vs. 2/3) 
In the pre-intervention phase, the only child with asthma recalled: “I have to use an inhaler.” 
The two with constipation recalled being advised to “Watch my diet and take powders to make 
my poop loose,” or “Take some pills.” In contrast, during the post-intervention phase, the only 
child with asthma recalled, “I have to use my inhaler.” The two children with constipation 
accurately recalled their treatment recommendations: “Drink the powder with enough fluid,” 
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or “Eat more fibre-rich food such as whole grain rice and brown bread and dissolve the powder 
in water.” 
 

Figure 2. Percentage of Children Reported Understanding of the Paediatricians’ 
Explanation of Asthma or Constipation in the Pre- and Post-Intervention Phase 

Note. The answers to the questions are compared with the answers in Supplementary Material G. The pre-
intervention phase = the period before paediatricians were trained; the post-intervention = the period after 
paediatricians received training on using visualised narrative metaphors (Medifoor) in their explanations of 
asthma and constipation. 
 

 
Figure 3. Percentage of Children Recalling Paediatricians’ Explanations of Asthma or 

Constipation in the Pre-and Post-Intervention Phases, Assessed 2–4 Weeks Post-
Consultation 

Note. The answers to the questions are compared with the answers in Supplementary Material G. The pre-
intervention phase = the period before paediatricians were trained; the post-intervention = the period after 
paediatricians received training on using visualised narrative metaphors (Medifoor) in their explanations of 
asthma and constipation. 

0 1 1 2 2 3 3

Children correctly recalled the paediatricians' explanation of
the treatment

Children correctly recalled the paediatricians' explanation
about their disease asthma or constipation

Pre-intervention phase (n=3) Post-intervention phase (n=3)

0 1 2 3 4 5 6 7 8 9 10

Children who understood the treatment after paediatricians'
explanation

Children who understood the paediatricians' explanation

Pre-intervention phase (n=10) Post-intervention phase (n=8)
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Secondary Outcomes 
Self-Reported Parental Understanding of Disease Explanations. Figure 4 presents the 

results of parental self-reported understanding of the explanations of asthma and constipation 
and their respective treatments. A higher percentage of parents in the post-intervention phase 
reported understanding the explanation of asthma or constipation (6/8 vs. 4/10) and their 
respective treatments (5/8 vs. 4/10) compared to those in the pre-intervention phase. In the pre-
intervention phase the four parents who reported understanding used terms such as: 
“constipation,” “a traffic jam of poop,” or “asthma” in their answers. In the post-intervention 
phase, six parents reported understanding, three of these parents used the terms: 
“Constipation”; one parent described it as, “Probably a blockage in the intestines”; another as, 
“In all probability it is asthma”; and another as, “Probably inflamed alveoli, when this is the 
case we have to solve it by using an inhaler so that the oxygen can be exhaled more easily.” 
Parents who reported understanding the treatment explanation of constipation mostly used 
terms such as, “Taking powder sachets,” or “Using the inhaler.” 

Paediatricians’ Opinions on the Impact of the Medifoors on Doctor-Patient 
Communication. All paediatricians reported that the use of Medifoors enhanced their ability 
to provide more detailed and comprehensive explanations. They also noted that Medifoors 
made their patients’ emotions more visible and that it added an extra visual aspect to their 
communication with children. The majority of paediatricians indicated that they would 
recommend Medifoors to other doctors. However, one paediatrician mentioned that, for now, 
he would primarily recommend the Medifoors for research purposes. Additionally, two 
paediatricians suggested that the Medifoor for constipation might be particularly suitable for 
children under the age of 12. 

 

 
Figure 4. Percentage of Parents/Caregivers in the Pre-and Post-intervention Phases Who 

Reported Understanding the Paediatricians’ Explanations of Their Child’s 
Treatment for Asthma or Constipation 

Note. The answers to the questions are compared with the answers in Supplementary Material G. The pre-
intervention phase = the period before paediatricians were trained; the post-intervention = the period after 
paediatricians received training on using visualised narrative metaphors (Medifoor) in their explanations of 
asthma and constipation. 

 

0 1 2 3 4 5 6 7 8 9 10

Parental understanding of the paediatricians' explanations
about the treatment for asthma or constipation

Parental understanding of the paediatricians' explanations
about asthma or constipation, after asking

Parental understanding of the paediatricians' explanations
about asthma or constipation

Pre-intervention phase (n=10) Post-intervention phase (n=8)
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When asked about potential improvements to the Medifoors, some paediatricians 
recommended developing a version of constipation that excludes the explanation of 
paradoxical diarrhoea (see Supplementary Material C), as this symptom does not occur in all 
cases of constipation. 

Discussion 
In this mixed-method study, we assessed and compared children’s self-reported understanding 
and recall of paediatricians’ explanations of asthma and constipation, as well as their respective 
treatments, using both standard verbal explanations and explanations based on visualised 
narrative medical metaphors (Medifoors). 

Findings and Implementations of Medifoor  
The primary finding of this study is that children who received explanations based on Medifoor 
reported better understanding and recall of the information compared to those who received 
standard verbal explanations. Additionally, children who received Medifoor-based 
explanations more frequently recalled the exact terms used by the medical professionals in their 
explanations, compared to those who received standard verbal explanations. Furthermore, a 
higher percentage of parents/caregivers of children who received Medifoor-based explanations 
also reported better understanding of the information, compared to those whose children 
received the standard verbal explanations. 

To the best of our knowledge, no previous studies have compared the effects of using 
visualised narrative metaphor-based explanation tools with standard verbal explanations in 
children. This study is also among the few to use self-reported methods for assessing children´s 
understanding and recall of medical information. Most previous studies have relied on 
observations from parents or caregivers to gauge children’s understanding of medical 
information, a method that may not accurately reflect the children’s perspectives (Chesney et 
al., 2005). 

Although the sample size in this study was relatively small, these findings align with 
previous research in adult patients, where metaphor-based explanation have been shown to 
enhance the understanding of medical information (Palmer-Wackerly & Krieger, 2015). Those 
studies in adult patients concluded that metaphor-based communications could help to bridge 
the existing gap between a doctor’s explanation and a patient’s understanding and recall of the 
explanation (Harrington, 2012; Palmer-Wackerly & Krieger, 2015; Shafiei et al., 2022; Zhang 
et al., 2021). However, research on the use of metaphors in doctor-patient communication with 
(paediatric) patients remains limited. Given that children are more visually and less verbally 
oriented than adults, it is plausible that metaphor-based explanation may capture their attention 
more effectively (Baadte & Meinhardt-Injac, 2019; Kogan et al., 1980; Rooha et al., 2020; 
Shafiei et al., 2022; Zhang et al., 2021). Such an approach may not only enhance their 
understanding and recall of medical information, but also align more closely with their natural 
preference for visual information and level of cognitive development and imaginative world, 
in contrast to the standard biomedical-based verbal explanations. 

We developed and validated the metaphor-based visualised narrative communication tools 
for diseases and treatments, which we hypothesize may engage not only the auditory centre but 
also the visual and language centres of the paediatric brain. By doing so, these tools could 
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enhance paediatric patients’ understanding and recollection of doctors’ explanations. Based on 
the findings in adult patients and the results of the present study, we believe metaphor-based 
visualised explanatory tools have the potential to bridge the communication gap between 
paediatricians and children. 

One possible mechanism underlying the effectiveness of metaphor-based communication in 
improving understanding and recall is the conceptual metaphor theory. According to this 
theory, by presenting abstract information (known as the target domain; e.g., constipation) as 
a familiar object (known as the source domain; e.g., a traffic jam of faeces) a metaphor helps 
to create an image that is better known, understood and more easily recalled (Lakoff & Johnson, 
1980). This theoretical mechanism may help to explain the positive results observed in both 
prior adult studies and the current paediatric study. 

Based on the paediatricians’ experiences and opinions in using Medifoors for asthma and 
constipation within the consultation setting, we believe that Medifoors could contribute in 
enhancing the triadic relationship in paediatrics not only by simplifying doctors’ explanations, 
but also by stimulating more empathic interactions and more active participation of children in 
clinical shared decision making. Further research is required to confirm these findings. 

Strengths & Limitations 
One of the strengths of this study is its prospective design, which included only new referrals 
that did not have previous contact with any of the paediatricians or used the Medifoors. This 
approach reduced the risk of recall- and confirmation biases. Additionally, the children and 
their parents/caregivers completed the questionnaires independently and immediately 
following the consultations, with no missing data, thereby minimising the risks of recall and 
response biases. Furthermore, the participating paediatricians had no prior experiences with 
using the Medifoors, and their concurrent training on how to use Medifoors reduced the risk of 
performance bias. 

We also acknowledge several limitations of this study, such as the small number of 
participants. While one might question the validity of the findings due to the discrepancy 
between the intended and actual sample sizes, the positive effects of Medifoors on the 
understanding and recall of paediatricians’ explanations in children seems to be consistent. 
However, these findings should be further validated in a larger study population. A potential 
explanation for the low number of participants, next to the mixed method design, is the study’s 
timing, which coincided with the regional spring break. During this period, many families with 
children travelled to the countryside or abroad, resulting in a lower-than-expected number of 
referrals to the outpatient clinic. Moreover, many referrals did not attend their appointments 
during the holiday period. Previous studies have reported higher rates of missed appointments 
during holidays (Chariatte et al., 2007). 

Additionally, the decision to include only children aged 8 years and older may have 
contributed to the small sample size. In an afore-mentioned study in children with PID, it was 
observed that children younger than 8 years old were unable to complete their questionnaires 
independently from their parents or caregivers (Sandmann & Obihara, 2021). This differs from 
the experience of Riley et al., who reported that 6-year-old children were capable of 
independently completing health-related questionnaires (Riley, 2004). This difference might 
be related to differences in educational systems and the age at which schoolchildren start to 
read and write in different countries. 
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Another limitation of this study is the absence of universally validated questionnaires 
specifically designed to assess self-reported understanding and recall of medical information 
in children. Some open-ended questions in the paediatric questionnaires of this study, such as 
“What did the paediatrician explain about your illness?” may have been too difficult for some 
of the young children to understand. However, age differences did not appear to influence the 
results (results not shown). To minimise response bias, the research student was present in the 
room to assist with any questions while the children and their parents/caregivers completed 
their questionnaires. 

Conclusion 
In conclusion, children reported improved understanding and recall of paediatricians’ 
explanations of asthma and constipation when visualised narrative metaphors were used, 
compared to standard verbal explanations. These results align with findings in adult patients. 
However, due to the small sample size, these findings should be interpreted with caution. 
Larger-scale studies are recommended to validate these results. 
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