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ABSTRACT 

BACKGROUND  
Having a bad asthmatic symptom perception, e.g. mismatching perceived symptoms with objectified 
lung function, results in under- or overestimation of symptom severity. In children with asthma, 
overestimation might be associated with over-medication and accompanying side-effects, and on top 
of that, underestimation of symptoms is a major risk factor for hospitalization, emergency department 
visits and (near-) fatal asthma attacks. Therefore, the aim of this study is to investigate whether giving 
individual feedback to asthmatic children about their asthmatic symptom perception results in a better 
perception.    

METHODS 
In this prospective intervention pilot study, children whose perception possibly could be improved were 
included and received five sessions of feedback on their home-monitored perception measurements 
for at least six weeks. The Perception Rainbow was designed during this study as a tool to measure the 
perception, consisting of the FEV1 and a Visual Analogue Scale (VAS), where different colors represent 
different asthmatic symptom perception scores (ranging from 1 to 16). The data was analyzed on change 
patterns in perception scores over time.  

RESULTS 
Five participants contributed in this study and in all five participants, at the and of the study, the 
asthmatic symptom perception was improved with a mean change in perception score of 3.54 
(SD=2.32). The largest shift towards a better perception took place between week 1 and 2. The study 
population performed on average 5.2 measurements at home per week during this study, rising from 
an average of 3.6 measurements in week 1 to an average of 7.6 measurements in week 5.  

CONCLUSION 
Giving feedback on home-monitoring measurements for six weeks have led to an improvement in 
perception in all five participants, with the largest improvement between week 1 and 2. A 
recommendation is to perform a follow-up study with a larger study population.  

  



The impact of giving individual feedback about symptom perception to asthmatic children – results of 
a pilot study. 

3 
 

Contents of this thesis 
1. Introduction ..................................................................................................................................... 4 

1.1 Clinical background .................................................................................................................. 4 

1.2 Perception ............................................................................................................................... 4 

1.3 Exercise and provocation testing ............................................................................................. 4 

1.4 Spirometry ............................................................................................................................... 4 

1.5 Problem, aim and research question ....................................................................................... 4 

2. Methods........................................................................................................................................... 5 

2.1 Study design ............................................................................................................................. 5 

2.2 Study population ...................................................................................................................... 5 

2.3 The Perception Rainbow .......................................................................................................... 5 

2.4 Measurements at home .......................................................................................................... 6 

2.5 Feedback sessions .................................................................................................................... 6 

2.6  Data analysis ........................................................................................................................... 7 

2.6.1 Changes in perception score over time ........................................................................... 7 

2.6.2 Impact of settings and emotional status on perception score ......................................... 7 

3. Results ............................................................................................................................................. 8 

3.1 Study population ...................................................................................................................... 8 

3.2 Changes in perception score over time ................................................................................... 8 

3.3 Impact of setting and emotional status on perception score ................................................ 10 

3.4 Feasibility and evaluation of the study .................................................................................. 10 

4. Discussion ...................................................................................................................................... 11 

4.1 Interpretation of the results .................................................................................................. 11 

4.2 Strengths, limitations and recommendations ........................................................................ 12 

5. Conclusion ..................................................................................................................................... 13 

References ............................................................................................................................................. 14 

Appendix A: forms n-wmo application ................................................................................................... 16 

Appendix B: other results ...................................................................................................................... 17 

Appendix C: practical recommendations for follow-up research........................................................... 18 

 

 

 

  



The impact of giving individual feedback about symptom perception to asthmatic children – results of 
a pilot study. 

4 
 

1. Introduction 

1.1 Clinical background 
Asthma has a prevalence of 5-10% in children up to 12 years old in the Netherlands and is therefore the 
most prevalent chronic childhood disease [1]. Despite the availability of effective asthma treatment, 
uncontrolled asthma is still highly prevalent [2]. Although controlled asthma has a minimal impact on 
everyday living, uncontrolled asthma is associated with quality of life by an increased risk of emergency 
department visits, hospitalization and absenteeism of school [3].  
 

1.2 Perception 
Perception is defined as the patient’s sensation and is a series of processes: there is a pathophysiologic 
stimulus, from which the information is transmitted, processed and interpreted, leading to 
acknowledgment by the patient [4]. Having a bad perception, e.g. mismatching perceived symptoms 
with objectified lung function, results in under- or overestimation of symptom severity by patients. 
Asthmatic children and parents have been found to underestimate their asthma severity, leading to 
health care professionals often underestimating asthma symptom prevalence and lifestyle limitation. 
As a result, asthmatic children and parents overestimate asthma control, thereby perceiving significant 
levels of symptoms as good control. [5][6] Moreover, in children with asthma, underestimation of 
symptoms is a major risk factor for hospitalization, emergency department visits and (near-) fatal 
asthma attacks [7]. On the contrary, overestimation might be associated with over-medication and 
accompanying side-effects [4]. Costs associated with asthma are increasing and the most important 
direct cost drivers are hospitalization and medication, while the largest percentage of indirect costs is 
found in work and school absenteeism [8]. Caregivers managing a child with high-risk asthma indicate 
the need for asthma education and family-centered interventions [9]. By improving perception in 
children with asthma, hospitalization, unnecessary use of medication and school absenteeism might be 
averted.  
 

1.3 Exercise and provocation testing 
In the majority of asthmatic children, exercise induces airway constriction [10] and the fear of having an 
asthma attack is a main barrier for exercise in adolescents [11]. Exercise induced bronchospasm (EIB) is 
an increase in airway resistance, occurring after a period of physical exercise. EIB is especially 
problematic in children, since children have a high level of physical activity. [12] The airway 
responsiveness can be measured with a bronchoprovocation test using different tools, including cold 
air and exercise [13][14].  
 

1.4 Spirometry 
Spirometry is a method used to measure the change in lung volumes during forced breathing 
manoeuvres and is used for diagnosing, managing and monitoring patients with respiratory diseases 
[15]. Spirometry can also be performed with home-monitoring devices, giving parents the possibility to 
self-monitor the objectified lung function at home and determine their asthmatic symptom perception. 
The study of Van Der Kamp et al. [16] showed a correlation between the data of home-monitoring 
devices and the hospital-based spirometry assessment of asthma control.  
For the diagnosis of asthma, obtaining evidence of expiratory lung function variability is necessary, 
particularly the drop in Forced Expiratory Volume in 1 second (FEV1) ≥ 13% after exercise or its 
reversibility by administration of a bronchodilator. This reversibility is defined in children as an increase 
in FEV1 > 12% compared to the FEV1 results before administration of a bronchodilator. [17][18][19][20]  
 

1.5 Problem, aim and research question 
Since having a bad perception has a large impact on many aspects on daily life, there is need for a 
method to improve the asthmatic symptom perception. The aim of this pilot study is to determine 
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whether it is possible to improve the perception of symptoms in a home-setting in asthmatic children 
by giving feedback to those children and parent(s)/caregiver(s).  
The research question of this pilot study is: What is the impact of giving personal feedback to children 
on the perception of their asthma?  

2. Methods 
2.1 Study design 

This study is a (prospective) intervention pilot, set up to investigate the impact of feedback on asthmatic 
symptom perception in children in a home-monitored setting over a data collection period of at least 
six weeks incorporating five feedback sessions. To be able to perform this study, a non-wmo declaration 
of Medisch Spectrum Twente (MST) was obtained and this study is registered in the Dutch Trial Register 
(NTR number: NL9638). Therefore, a protocol and information letters have been written. These 
documents are attached in Appendix A.   
 

2.2 Study population 
Patients (asthmatic children) whose perception possibly could be improved, were recruited from the 
AIRCON lab in MST, where children underwent an exercise provocation test for regular care to assess 
their current asthma status. The exercise provocation test is used for the diagnosis and control of 
exercise-induced asthma in patients with a history of shortness of breath during or after physical 
activity. During this test, bronchospasms are additionally provoked through airway cooling and drying. 
[10] 
Inclusion criteria were: 

▪ Moderate to severe persistent and uncontrolled asthma (Asthma Control Test (ACT) score < 20 
[20] or a drop in FEV1 ≥ 13% after exercise [17]) 

▪ Experience asthmatic symptoms at least twice a week, questioned at the AIRCON consult (to 
guarantee enough data could be collected during the study)  

▪ Having a poor perception, based on the expert opinion of the pediatric pulmonologist 
Patients were excluded if, based on the expert opinion of the pediatric pulmonologist, the spirometry 
technique was unlikely to be performed correctly in a home-monitoring setting.   
 

2.3 The Perception Rainbow  
To define the perception in relation to the measured lung 
function, a rainbow-graph (the Perception Rainbow) (Figure 
1) was created as a tool to visualize the disparities of the 
objectified and subjective lung function. Different colors 
represent the grade of perception: the green area 
represents a good perception, while the red areas represent 
a poor perception. The Perception Rainbow consists of the 
objectified lung function on the y-axis, measured with 
spirometry and is expressed as the percentage FEV1 
compared to the baseline FEV1 of the specific patient, set 
against the simultaneously measured subjective sensation of 
their asthmatic complaints on the x-axis, measured with a 
Visual Analogue Scale (VAS). During the consultation at the 
hospital, the baseline FEV1 was determined by conducting a 
maximum effort spirometry. A decrease in FEV1 after 
exercise ≥ 13% is regarded as diagnostic for asthma [17], 
which explains the transition from the green to the yellow 
line at 88%. The VAS has a range from 0 to 10. The VAS is a 

Figure 1: The Perception Rainbow, a tool to visualize the 
disparities between spirometry measurements on the y-axis 
(expressed as the percentage FEV1 compared to the 
maximal FEV1 of the specific patient) and the results of the 
Visual Analogue Scale score on the x-axis. Different colors 
represent the grade of perception. The green area 
represents a good perception, while the red areas represent 
a poor perception. 

The Perception Rainbow  
≥ 
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line with anchors at both ends, representing the extremes of dyspneic sensation, on which the subject 
is instructed to place a mark to quantify their dyspnea [21] and is a valid measure to predict current 
asthma control [22].  
 

2.4 Measurements at home 
A measurement at home can be done with or without the parent(s)/caregiver(s) of the participant and 
consists of filling in a few questions, followed by performing spirometry with a home-monitoring 
spirometer. The questions focused on the acute symptoms at the moment they occurred and these 
questions were drafted regarding the ecological momentary assessment (EMA) principle [23]. The goal 
of these questions was to gain insight in the setting in which the measurement was performed. One of 
those questions was a VAS to determine the experienced asthmatic severity, other questions regarded 
the asthmatic symptoms, the level of activity prior to the measurement (no activity (resting), low 
intensity activity (e.g. walking) or high intensity activity (e.g. sporting)) and possible interventions the 
participant would perform after completing the measurement (administering medication, resting or no 
intervention (continue activity)). Additionally, one question regarded the emotional status (with three 
optional answers: negative, neutral or positive) of the participant, since emotion can have a huge effect 
on perception of dyspnea [24]. Apart from the VAS, all questions were multiple-choice questions so they 
were easy to interpret and quick to complete. 
 
To measure the lung function at home, participants received a spirometer device: the Air Next 
spirometer (NuvoAir, Stockholm, Sweden). This is a Bluetooth connected device with disposable 
mouthpieces, allowing people to connect the spirometer with their smartphone. The Air Next 
spirometer is compatible with both Android and Apple smartphones. Three consecutive measurements 
need to be performed and were graded on reproducibility and a sufficient form of the flow-volume 
curve to preserve validity. The measurement with the highest FEV1 value was regarded as the current 
lung function, as it is possible to perform under possible maximum function, but not above. Whether 
the parent(s)/caregiver(s) or the participant was responsible for performing the spirometry at home was 
concluded in consultation with the parent(s)/caregiver(s) and participant together.  
 

2.5 Feedback sessions 
All participants had five ten-minute feedback sessions during the study, held via video-consultation 
using WhatsApp. A structured interview-frame (asking the same questions in the same order to all 
participants) was used during the sessions, to be sure the same things were discussed in all sessions. 
The results of the home-monitoring measurements were visualized in the Perception Rainbow and 
shown to the participant. The content of the feedback was determined by the discrepancy and 
agreement between the subjective and objectified lung function. Feedback sessions consisted of three 
topics: first, the asthmatic complaints and experienced difficulties in performing spirometry in the last 
week were discussed. Next, the Perception Rainbow was discussed, going over the circumstances and 
degree of perception of every measurement. Lastly, there was room for questions or remarks from the 
participant and/or parent/caregiver. During the last session, the success- and critical factors of this pilot-
study were evaluated with the participants to benefit follow-up research. This was done with open 
questions on the duration, the method of measuring and receiving feedback, the contact with the 
researcher and there was room for some general remarks about this research.  
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2.6  Data analysis 
To determine the impact of giving individual 
feedback about symptom perception to 
asthmatic children, all the results of the 
home-monitoring measurements were 
plotted in the Perception Rainbow. Next, to 
score the perception, areas in the Perception 
Rainbow were graded with a score ranging 
from 1 to 16, 1 meaning no perception and 16 
meaning maximal perception. The Perception 
Rainbow with scores is displayed in Figure 2, 
with two results visualized (1 and 2). 
Measurement 1 receives a score of 6 
perceptionpoints and measurement 2 
receives a score of 8 perceptionpoints.  
 

2.6.1 Changes in perception score 
over time 

To determine the change in asthmatic symptom 
perception over the study period, the change in 
scores over the weeks was calculated by taking the 
mean perception score per week. The perception 
score at week 1 is compared to the perception score 
at week 5 and visualized in a graph for all 
participants. To investigate whether the improvement in perception was significant, a Wilcoxon signed 
rank test was performed by comparing the perception score of week 5 with week 1.  
To investigate the trends and the speed of changes of the measurements of all participants, the 
measurements of all participants combined were visualized in one Perception Rainbow graph per week. 
 

2.6.2 Impact of settings and emotional status on perception score 
Also the results of all participants were combined and split up per defined setting, namely regular 
measurement, experiencing asthmatic symptoms, pre-exercise, post-exercise or after administering 
medication. The mean perception scores were calculated per week for all different settings to define 
the gradients in perception scores between week 5 and 1 in the different settings. 
Lastly, the impact of the emotional status at the moment the measurement was done was investigated. 
On this topic, it was investigated whether a positive emotional status had a positive effect on perception 
scores compared to a negative or neutral emotional status.  
  

Figure 2: The Perception Rainbow with the perception scores. 
Measurement 1 consists of a FEV1 of 88% and a VAS score of 
5.3, while measurement 2 consists of a FEV1 of 76% and a VAS 
score of 1.1. Measurement 1 receives a score of 6 points and 
measurement 2 receives a score of 8 points.  

The Perception Rainbow with scores 
≥ 



The impact of giving individual feedback about symptom perception to asthmatic children – results of 
a pilot study. 

8 
 

3. Results 
3.1 Study population 

From July to September 2021, six patients were included in this study. One was lost to follow up, since 
this patient did not perform any measurement. The five participants were all boys and their 
characteristics are shown in Table 1. 

 

3.2 Changes in perception score over time  
All perception measurements performed at 
home were graded with an asthmatic symptom 
perception score. The mean perception score 
per week was calculated per participant, 
displayed in Figure 3. All five participants had a 
positive change in their mean perception score 
in week 5 compared to week 1, with the largest 
change in subject 1 (+6.67) and the smallest 
change in subject 5 (+0.33). The mean change 
in perception score of all subjects in week 5 
compared to week 1 was 3.54 (SD=2.32).  
A Wilcoxon signed rank test was performed by 
comparing the perception score of week 5 with 
week 1 and the result of the Wilcoxon signed 
rank test was a p-value of 0.043.  
 
 
 
  
 
 
 

Table 1: Characteristics of the participants 

 Subject 1 Subject 2 Subject 3 Subject 4 Subject 5 
Age [years] 9 12 9 7 7 
ACT  score at inclusion 9 17 20 11 15 
Baseline lung function 
[%predicted] & ([%drop]) at 
inclusion 

81% * (-4%) 94% * (-9%) 102% (-6%) 51% (-16%) 69% (-57%) 

Perception score at inclusion 8 7,5 7,5 14 6 
Over/under-perceiver Over Over Over Under Over 
Medication used during the 
study 

3DD1 Foster 
(100 µg), 
Ventolin 

2DD1 Qvar 
(100 µg), 
Ventolin 

Montelukast, 
Pulmicort 2DD1, 
Beconase 2DD1, 
Desloratadine 
2,5 mg 1DD1, 
Ventolin 

Qvar 2DD1, 
Ventolin 

Qvar 2DD1, 
Ventolin  

Diagnosed with asthma since 07-2021 08-2021  06-2021 07-2014  09-2021 
 *Participant had taken medication right before the inclusion, possibly affecting the 

results in lung function 

Figure 3: A graph of the patterns in the mean perception scores per week per 
subject 
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The trends of all the perception measurements of all participants combined in different colors in the 
Perception Rainbow graphs are shown in Figure 4. The largest shift from measurements to an area which 
represents a better perception (from orange to yellow or from yellow to green) took place between 
week 1 and 2. The percentage in a specific color represents the percentage of all the measurements in 
this color, including the measurements in the concurring color stroke on the other side of the green 
stroke.   
 

 
Figure 4: Five Perception Rainbow graphs, consisting of all the perception measurements performed per week. Each symbol 
represents a participant and each graph represents all the measurements of all five participants in one week. The symbols below 
the graphs describe what symbol represents what participant. The percentage in a specific color represents the percentage of 
all the measurements in this color, including the measurements in the concurring color stroke on the other side of the green 
stroke.    
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3.3 Impact of setting and emotional status on perception score 
The changes of the mean perception scores have been grouped per defined setting and demonstrated 
differences between those settings, shown in Table 2. The largest difference between week 1 and 5 is 
found in the measurements after exercising, while the smallest difference is found in measurements 
done before exercising. The blanks were due to an absence of measurements concerning that specific 
setting that week. 
 

Table 2: Changes in mean perception scores per week per setting 

 Standard/regular 
measurement 

Symptoms Pre-exercise Post-exercise After 
salbutamol 

Week 1 8.3 (n=6) 4.0 (n=1) 12.0 (n=3) 7.0 (n=8)  
Week 2 12.8 (n=5) 6.0 (n=1) 9.0 (n=2) 14.4 (n=5) 10.0 (n=2) 
Week 3 11.3 (n=11) 13.3 (n=3) 13.3 (n=3) 8.7 (n=3) 14.0 (n=2) 
Week 4 12.3 (n=16) 6.0 (n=3) 13.0 (n=8) 9.3 (n=8) 12.0 (n=1) 
Week 5 12.0 (n=16)  13.8 (n=11) 10.9 (n=11)  

 
 
One question was about the emotional status of the patient at the moment the question was filled in 
and the measurement was done. The results of the relation between the perception score and the 
emotional status of the patients showed that the average perception score was 12.5 when the 
emotional status was positive (n=47) and the perception score was 10.6 when the emotional status was 
neutral or negative (n=82).  
 

3.4 Feasibility and evaluation of the study 
The participants performed on average 5.2 measurements at home per week during this study, rising 
from an average of 3.6 measurements in week 1 to an average of 7.6 measurements in week 5. At the 
end of the study, an evaluation was held. During these evaluations, positive aspects and 
recommendations for this study were given. Of the five participants, three mentioned the explanation 
of the study procedure was clear, four mentioned the contact and feedback sessions via WhatsApp 
using their personal smartphone was experienced as pleasant and easy and two participants mentioned 
the Air Next spirometer was easy to use, although one participant mentioned to have some trouble with 
the Air Next spirometer in the connection to the smartphone. Also, one participant mentioned a broader 
explanation about the Perception Rainbow was desirable and another participant recommended to 
make the questions more children-friendly and add an open box at the questions to give additional 
information about the situation the measurement was performed in.    
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4. Discussion 
This study showed that all five participants had a positive gradient in their perception score, meaning 
they improved their perception during this study. The goal of this study was to investigate the impact 
of receiving feedback about asthmatic symptom perception in children and these results implicate that 
participation in this study improved perception by performing the measurements at home and gaining 
feedback on those measurements. In this study, all participants were boys. A majority of boys in the 
study population was expected, since the asthma incidence, prevalence, and hospitalization rate on pre-
pubertal age is higher in boys compared to girls of the same age [25].  
 
A few studies similar to this study have been done, however, the focus and method differs from this 
pilot study. In the study of Feldman et al. [26], results showed a decrease in under-perception in children 
who received feedback compared to children who received no feedback, which is in line with the results 
of this pilot study. The Childhood Asthma Perception Study (CAPS) [7] has a duration of 15 months and 
consists of two groups: one group receives feedback on their PEF and one receives feedback consisting 
of standardized messages and have 3 control feedback visits and asthma education. No results are 
posted for this study yet, however, it shows the relevance of this subject. 
  

4.1 Interpretation of the results 
Results showed that the trend of all the measurements of all five participants was moving to the central 
green area during the study and in addition to the improvement in the perception scores, all five 
participants also mentioned during and after the study they felt they improved their perception. 
Remarkable is the fact that all the measurements in the orange area in week 4 are from one subject. 
These measurements were four measurements at the same situation: directly after exercising, while 
salbutamol was taken after exercising. The largest improvement in perception was seen between week 
1 and 2 and therefore it could be useful to shorten the study period in a follow-up study. This 
improvement in the first weeks could be explained by it was the first time these participants could 
measure their lung function in certain situations outside the hospital, giving them insight into their own 
perception. 
 
When comparing the different defined measurement settings, the largest improvement in the 
perception score was seen in the measurements after exercising followed by a standard measurement. 
The large improvement in perception score after exercising can be explained by the difficulty to make 
the distinction between feeling like having shortness of breath due to asthma and shortness of breath, 
due to exertion. In the evaluations with patients, this was also mentioned by participants, who felt safer 
in taking more risks during the study, by taking less salbutamol and by measuring more often to identify 
whether it was shortness of breath, due to exertion or due to asthma. The smallest improvement when 
comparing the first and last measurement was seen in the measurements before exercising, followed 
by measurements performed when experiencing asthmatic symptoms and after taking salbutamol. The 
explanation for this small improvement could be that when participants took salbutamol, participants 
were aware of the rise in their objectified lung function, since the purpose of taking salbutamol is to 
reduce asthmatic symptoms.  
It occurred in some weeks that not all settings were measured. E.g., measurements when experiencing 
asthmatic symptoms in week 5 are missing and less measurements were performed after the 
administration of salbutamol. This could possibly implicate better asthma control at the and of the study 
than in the previous weeks. However, research with a control group needs to be done to identify the 
circumstances leading to experiencing less asthmatic complaints and using less salbutamol.  
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It has been shown that emotion can have a huge effect on perception of dyspnea [27]. The results of 
this pilot study show a higher average perception score when the emotional status was positive, 
compared to a neutral or negative emotional status. This outcome suggests patients to be able to 
understand their asthmatic symptoms better when their emotional status was positive that moment.  
 
The rise in the amount of measurements per week could be explained by the participants own internal 
motivation to increase their perception. As mentioned by participants, experiencing the benefits in the 
first few weeks drove them to test their lung function in more situations. 
 

4.2 Strengths, limitations and recommendations 
A great strength of this study design was its intensity. By performing a lot of measurements and having 
frequent contact with the researcher, a huge participation effort was asked to improve the perception.  
The increase in the amount of measurements per week results in outliers having less impact on the 
average perception scores in the later weeks.    
 
Besides those strengths of this study, there were some limitations. Firstly, due to many unknown 
variables, no feasible power analysis could be performed and hence, this study was set-up as a pilot 
study. Next, the aim was to include 10 patients in this study, nevertheless, this goal was not reached 
because the perception of the AIRCON patients was not as bad as expected based on earlier literature 
and before measuring the perception. In the selection of the study population, no exclusions based on 
age were done, since a study of Eigen et al. [28] showed that 82.6% (n=214/259) of children aged 
between 3 and 6 was successful in generating technically acceptable flow-volume curves in their first 
try. However, in the inclusion period in this study, some children in this age category were excluded 
based on the criterion that they were unable to perform spirometry correctly. Lastly, the aim of this 
pilot study was to investigate whether giving feedback on home-monitoring measurements 
contributed to a better perception. However, no control-group participated in this study and therefore 
no research has been done on the impact of only performing measurements at home and therefore 
the impact of feedback can-not be defined in this study.  
 
In a follow-up research, it could be useful to use a control-group with participants who will not receive 
feedback and only perform measurements at home. By comparing the control-group and feedback-
receiving group, the impact of giving feedback can be defined. Another recommendation for follow-up 
research is to use a control-group and an intervention group, both receiving feedback for only 2 weeks, 
since the results showed the largest shift in perception score between week 1 and 2. Next,  
it will be necessary to review the choices made in creating the Perception Rainbow graph, especially the 
definition and scaling of the x-axis and y-axis and besides the scores given to the colors and the colors 
used. Since the effects of under-perceiving seem to have larger effects on quality of life, over-perceiving 
is not as dangerous as under-perceiving [4][7]. Therefore, under-perceivers might need to be colored 
with red and over-perceivers with a more neutral color. Another recommendation is to review the 
questions used in this study to make them more clear and children-friendly. Additionally, in a follow-up 
research it will be interesting to determine how long the reached perception gained using this feedback 
model will endure and if it will be necessary to repeat (a part of) the intervention to maintain the 
asthmatic symptom perception. 
Due to its intensity for the participants, it might be difficult and time-consuming to find enough willing 
participants to implement this study on a greater scale.  
More recommendations for follow-up research are attached in Appendix C.  
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5. Conclusion 
This pilot study was performed to improve the asthmatic symptom perception in a home-monitoring 
setting in children receiving feedback over a period of at least six weeks, incorporating five feedback 
sessions and using the Perception Rainbow. The results of this study demonstrate improvement in 
perception of asthmatic symptoms in a home-monitoring setting. The largest improvement in 
perception was seen between week 1 and 2 and in the post-exercise setting by comparing week 1 and 
5. The participant contributed actively in this study, what was seen in the rise of home-monitoring 
perception measurements from 3.6 measurement per week to 7.6 measurements per week. In a follow-
up research, the Perception Rainbow needs to be reviewed on the use of the colors and the definition 
of the axes. Also the use of a control group is recommended to investigate the impact of the feedback 
sessions and to define the time frame necessary for the desired improvement in perception.  
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Appendix A: forms n-wmo application 
Appendix A.1: Research protocol        Appendix A.2: Aanmeldingsformulier MST 

                

Appendix A.3: Proefpersonen informatie formulieren 

  
 
 
 

Appendix A.4: Vragenlijst in Qualtrics 
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Appendix B: other results 
Changes in mean perception scores per setting for all subjects  
 

 
 
 

The results of the Wilcoxon signed rank test between the perception scores 
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Appendix C: practical recommendations for follow-up research 

 


