
Faculteit Revalidatiewetenschappen
master in de revalidatiewetenschappen en de
kinesitherapie
Masterthesis

Test - Retest reliability of a protocol to measure dynamic fatigability in TD children

Pieter Hendrikx
Janne Vandereyt
Scriptie ingediend tot het behalen van de graad van master in de revalidatiewetenschappen en de kinesitherapie,

afstudeerrichting revalidatiewetenschappen en kinesitherapie bij kinderen

2018
2019

PROMOTOR :

Prof. dr. Eugene RAMECKERS

COPROMOTOR :

Prof. dr. Katrijn KLINGELS



Faculteit Revalidatiewetenschappen
master in de revalidatiewetenschappen en de
kinesitherapie
Masterthesis

Test - Retest reliability of a protocol to measure dynamic fatigability in TD children

Pieter Hendrikx
Janne Vandereyt
Scriptie ingediend tot het behalen van de graad van master in de revalidatiewetenschappen en de kinesitherapie,

afstudeerrichting revalidatiewetenschappen en kinesitherapie bij kinderen

PROMOTOR :

Prof. dr. Eugene RAMECKERS

COPROMOTOR :

Prof. dr. Katrijn KLINGELS





 
 

Acknowledgement 

First, we would like to thank Msc. Lieke Brauers to give us the opportunity to participate in 

her doctoral study and for her guidance and advice throughout the last two years. We also 

want to thank Prof. Dr. Eugene Rameckers for his critical remarks and advice. Then we want 

to thank all the participating children for their effort. At last we want to thank Adelante to give 

us the chance to be a part of the therapy camp for children with unilateral Cerebral Palsy last 

summer. 

 





1 
 

Research context 

This master thesis is situated in the domain of neurological rehabilitation and paediatric 

rehabilitation. The first part consists of a systematic review on measurement of dynamic 

motor fatigability in patients with neurological disorders. The second part is a cross-sectional 

study to control the reliability of a newly developed protocol to measure dynamic motor 

fatigability in typically developing (TD) children. 

This cross-sectional study is part of the master thesis in the second master year of 

rehabilitation sciences and physiotherapy at the University of Hasselt. In this study, we 

controlled the test-retest reliability of a newly developed protocol to measure dynamic 

fatigability in TD children. Normally, our aim was to test a protocol for CP children, but because 

there was no useful protocol available, we decided to develop a new one. This new protocol 

must be reliable in TD children and reference values need to be set up, before we could use 

the protocol in CP children. 

This thesis was a duo master thesis. For the measurements, we worked together with 

Liesbeth Marai and Marie Merckx, who had a comparable subject. All four we did both the 

static and dynamic measurement of the children. They used the static data for their thesis, 

while we used the dynamic data. The writing was done separately. 

The whole process was under supervision of Msc. Lieke Brauers. On a regular basis we 

received feedback from Prof. Dr. Eugene Rameckers. 
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1. Abstract 

BACKGROUND: No protocol to measure dynamic fatigability of the upper limb in children, and 

especially not in children with Cerebral Palsy has been established, although it is important to 

estimate the impact on daily activities. 

AIM: To investigate the test-retest reliability of a newly developed protocol to measure 

dynamic fatigability in typically developing children. 

METHODS: 27 typically developing children, aged between 7 and 18 years, participated in this 

study. They performed the test, consisting a handgrip and pinch grip measurement, with both 

hands twice. Intraclass correlations were calculated using a two-way random effects model 

for mean force and number of peaks in order to investigate the test-retest reliability of the 

protocol. 

RESULTS: Moderate to excellent Intraclass Correlation Coefficient values were found for the 

mean force, with a moderate 95% confidence interval. For the number of peaks, the Intraclass 

Correlation Coefficient values are moderate, with a large 95% Confidence Interval. For the 

mean force the Smallest Detectable Difference percentages are high, those are lower for the 

number of peaks. 

CONCLUSION: The protocol seems reliable when using mean force as an outcome measure. 

The protocol is easy to understand and fast. Future research with a larger sample is indicated 

to strengthen these results. 
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2. Introduction 

Cerebral Palsy (CP) is a neurodevelopmental condition starting in early childhood and 

persisting through life. It is caused by a non-progressive disorder of the brain (Keith, 

Mackenzie, & Polani, 1959). Rosenbaum et al. (2007) define CP as “a group of permanent 

disorders of the development of movement and posture, causing activity limitation, that are 

attributed to non-progressive disturbances that occurred in the developing foetal or infant 

brain.” The motor disorders of CP are often accompanied by disturbances of sensation, 

perception, cognition, communication, and behaviour, by epilepsy, and by secondary 

musculoskeletal problems (Bax et al., 2005; Rosenbaum et al., 2007). These musculoskeletal 

problems include coexisting muscle spasticity and weakness (Rose & McGill, 2005), large 

deficits in voluntary muscle activation (Stackhouse, Binder‐Macleod, & Lee, 2005) and 

increased antagonist coactivation, for example at the elbow joint (Brændvik & Roeleveld, 

2012). 

Another common problem in CP is motor fatigability (Hilberink et al., 2007). Motor 

fatigability has been defined as “an exercise-induced reduction in the ability of the 

neuromuscular system to produce force or power, which occurs during sustained and/or 

repeated voluntary contractions and can be measured as a decline in peak force, power, or a 

change in electromyogram (EMG) activity” (Bigland-Ritchie, Jones, Hosking, & Edwards, 1978; 

Enoka & Duchateau, 2008; Kluger, Krupp, & Enoka, 2013). Although this definition is not 

consistently used, this definition is covering all relevant aspects concerning motor fatigability. 

Two types of motor fatigability can be distinguished: static and dynamic. Static fatigability 

can be measured during static contractions where the limb exerts a force without a change in 

joint angle. Dynamic fatigability, in contrast can be measured during dynamic activities 

(Severijns et al., 2017). 

Motor fatigability interferes with the performance of several activities of daily living. It also 

influences the quality of life (QoL). A major goal in children with unilateral CP is to increase 

independence and participation. The functionality of the upper limb is important to achieve 

this. The upper limb is used in most activities of daily living, such as eating, drinking, washing 

and writing (Keller & Van Hedel, 2017). In more severe cases of CP, the upper limb is also 

needed to walk with a walker or driving a wheelchair. This makes proper assessment all the 

more useful in objectifying and evaluating motor fatigability. 



8 
 

More and more evidence on high intensity strength training for improving force 

production, walking velocity and gross motor function is accumulating (Stackhouse et al., 

2005). In order to do this, reference values and reliable measurements of dynamic fatigability 

need to be established. 

However, little is known about the objective measurement of motor fatigability in children 

with CP. Different methods are used to evaluate dynamic physical activity and motor 

fatigability: Russchen et al. (2014) used questionnaires to assess motor fatigability and 

accelerometry to measure daily physical activity, while Balemans, van Wely, Becher, and 

Dallmeijer (2015) used an ankle worn activity monitor and the Paediatric Quality of Life 

(PedsQL) Multidimensional Fatigue Scale to measure respectively physical activity and motor 

fatigability. However, these scales and questionnaires are rather subjective, which give an 

impression about the feeling of fatigability the patient experienced. No standard protocol 

exists to objectively measure dynamic fatigability in children with CP. Also, in comparable 

populations there is no golden standard available. In neurological patients dynamic fatigability 

is measured mostly by surface EMG or an arm ergometer, but different researchers use 

different protocols. There are no reference values for any protocol (Hendrikx & Vandereyt, 

unpublished data, 2018). According to Patikas, Williams, and Ratel (2018) near-infrared 

spectroscopy (NIRS) measurement is the only method used in children to measure motor 

fatigability. There are no standard protocol or reference values available for this method or 

any other method. 

This study is conducted on typically developing (TD) children in order to examine the test-

retest reliability of a newly developed fatigability protocol. The following research question is 

formulated: what is the test-retest reliability of a newly developed protocol to measure 

dynamic fatigability of the upper limb in TD children? 
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3. Methods 

3.1 Research design 

This study was a cross-sectional study. The participants performed a newly developed 

fatigability protocol with the E-LINK H500 Handkit (Biometrics Ltd.) The E-LINK software, 

version 15, was used to display the data. This study is approved by the Medical Ethics 

Committee of the university of Hasselt. (CME2018-069). 

3.2 Participants 

3.2.1 Patient recruitment 

Participants are recruited in local schools, sport clubs and youth organisations. Flyers with 

information about the study were distributed (Appendix 2). Parents or guardians of interested 

children sent an e-mail when interested. Thereafter the following data of each participant 

were collected via a phone call: date of birth, dominant hand, preferred language and former 

injuries of the upper limb (Appendix 3). 

Informed consent was given and signed by the parents (Appendix 4). 

3.2.2 Inclusion criteria 

The following inclusion criteria were set : (1) age between 7 and 18 years old, (2) Dutch 

speaking, (3) ability to understand and perform the task, (4) no treatment for problems in the 

use of the upper limbs in the past and (5) no injuries of the upper limbs in the last six months. 

3.2.3 Exclusion criteria 

Children were excluded if they have a known developmental delay or any neurological, 

neuromuscular or other disorders of the upper limb that could affect muscle force. 

3.3 Measurement 

3.3.1 Fatigability protocol 

Each participant was tested twice by the same researcher with at least 48 hours and 

maximum 7 days in between the two test moments. 

The child sat on a chair with his/her feet flat on the ground. The elbow of the tested arm 

was flexed in 90° and was not supported. 
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The test itself consisted of four parts: a dynamic grip and pinch fatigability protocol for both 

the dominant and non-dominant hand. For the dynamic measurement the child squeezed the 

hand grip dynamometer as hard and as fast as possible for 30 seconds. After this measurement 

the same thing was done with the pinch meter. This key pinch or lateral pinch can be described 

as a grasp pattern in which the object is held between the thumb pads and the radial side of 

the index finger. 

The therapist stimulated him or her verbally to pinch or to squeeze as hard and as fast as 

they possibly could. The participant started with his or her dominant hand, followed by the 

other side. 

3.3.2 Measurement instruments 

Dynamic fatigability was objectively measured in TD children using the E-LINK H500 Handkit 

(Biometrics Ltd.). If the protocol proved to be reliable, reference values would be generated. 

In a subsequent study the same measurements will be done on children with CP to compare 

the results. 

The handkit, consisting of a hand grip dynamometer and pinch meter (figure 1), was used 

to measure hand and pinch grip force with an accuracy of 0,1 Newton (N). A DataLITE wireless 

sensor (Biometrics Ltd.) connected the meters to a standard laptop with the associated E-LINK 

software, version 15. 

Figure 1: E-LINK dynamometer and pinch grip meter (Source: Website Biometrics Ltd.) 
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3.4 Data-analysis 

For the statistical analysis, data were divided in three time zones: 0-10 seconds, 10-20 

seconds and 20-30 seconds. We assumed the maximum strength was reached in the first 10 

seconds, from 10-20 seconds the strength output will decrease and the lowest values will be 

given from 20-30 seconds due to muscle fatigability. For each zone, mean force, maximum 

force and the number of peaks were retained. For the statistical analysis SPSS, version 25 (SPSS 

Inc., Chicago, IL, USA) and Excel (Office 365) was used. The assessors were blinded when 

analysing the data.  

To investigate the test-retest reliability, intraclass correlation coefficients (ICC) two-way 

random-effects model with absolute agreement were used. The values were calculated by 

means of the mean force values and number of peaks. This was done for four conditions: 

dynamometer dominant hand (DD), dynamometer non-dominant hand (DND), pinch meter 

dominant hand (PD) and pinch meter non dominant hand (PND). A 95% confidence interval 

(CI) of the ICC values was calculated as well. 

Along with the ICC and their accompanying 95%CI, the standard error of measurement 

(SEM) and the smallest detectable difference (SDD) were calculated. The SEM was calculated 

as ‘Standard deviation /√(1-ICC)’ and the SDD was calculated as ‘1.96*SEM*√(2)’. The SEM 

determined the variability between the measurements while the SDD determined the value 

when a clinically important change can be detected (de Vet, Terwee, Knol, & Bouter, 2006; 

Keszei, Novak, & Streiner, 2010; Souza, Alexandre, & Guirardello, 2017; Zuidam, Selles, Stam, 

& Hovius, 2008). The SDD was also presented as a percentage of mean force and mean number 

of peaks. 

After checking the data for normal distribution, Bland-Altman plots were made to show the 

agreement between the measurements. To evaluate the level of agreement between the test 

and retest, limits of agreement (LOA) were used along with the SEM and the SDD. Outliers, 

measurements that were extremely different from the rest of the dataset, were detected and 

reported. 

Heteroscedasticity was checked based on visual inspection of the Bland-Altman plots. 

Heteroscedastic distribution of the data was assumed if the amount of error increased as the 

measured values increased. 
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Figure 2: Example of a graphical presentation of the data. 
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4. Results 

4.1 Population characteristics 

From the 41 participants that were tested only 27 were useful for analyses. 14 participants 

dropped out: illness, incorrect performance of the protocol or problems with the wireless 

transmission of data between the E-link and the laptop in one of the two measurements were 

the main reasons. None of the drop outs was due to the protocol. 

The data of 27 TD children were used in this study. The mean age of the population group 

at the time of the first testing was 10 years and 8 months with a standard deviation of 2 years 

and 7 months. 25.9% of the population were boys. The right hand was dominant in 81.5% of 

the population. 

The subject characteristics are displayed in table 1. 

Table 1: Subject characteristics 

Number of children 27 

Mean age ±SD 10 years 8 months 

±2 years 7 months 

Gender  

    Male 7 (25.9%) 

    Female 20 (74.1%) 

Dominant hand  

    Right 22 (81.5%) 

    Left 5 (18.5%) 
SD: Standard Deviation 

4.2 Mean force 

For the dynamometer ICC values ranged from 0.788 to 0.918, the SEM ranged from 1.014 

to 1.882 and the SDD ranged from 35.95% to 70.20%. 

For the pinch meter ICC values ranged from 0.722 to 0.812, the SEM ranged from 0.425 to 

0.556 and the SDD ranged from 61.01% to 94.61%. 

The detailed data are displayed in table 2. 

4.3 Number of peaks 

For the dynamometer ICC values ranged from 0.344 to 0.658, the SEM ranged from 2.889 

to 5.753 and the SDD ranged from 34.70% to 50.73%. 
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For the pinch meter ICC values ranged from 0.712 to 0.791, the SEM ranged from 2.915 to 

4.311 and the SDD ranged from 30.30% to 39.84%. 

The detailed data are displayed in table 3. 

Table 2: Outcome measurements mean force 

Measure  ICC 95%CI SEM SDD SDD(%Mean) meanDIFF 
DD 0-10 Fmean 0.918 0.810-0.963 1.083 3.002 35.95 0,8051 
DD 10-20 Fmean 0.893 0.764-0.951 1.014 2.812 47.27 -0,0308 
DD 20-30 Fmean 0.813 0.586-0.815 1.211 3.358 61.14 -0,1278 
DND 0-10 Fmean 0.849 0.660-0.932 1.882 5.215 54.40 1,3418 
DND 10-20 Fmean 0.799 0.529-0.911 1.786 4.950 70.20 1,4898 
DND 20-30 Fmean 0.788 0.540-0.903 1.510 4.182 70.13 0,8996 
PD 0-10 Fmean 0.786 0.506-0.905 0.425 1.177 61.01 0,3471 
PD 10-20 Fmean 0.756 0.439-0.981 0.467 1.294 79.80 0,3885 
PD 20-30 Fmean 0.791 0.536-0.905 0.417 1.157 73.62 0,4098 
PND 0-10 Fmean 0.812 0.591-0.920 0.501 1.388 65.42 0,3796 
PND 10-20 Fmean 0.784 0.533-0.901 0.512 1.419 80.16 0,2580 
PND 20-30 Fmean 0.722 0.390-0.873 0.556 1.541 94.61 0,1348 

Fmean: mean force; DD: dynamometer dominand hand; DND: dynamometer non-dominant hand; PD: pinchmeter dominant hand; PND: 

pinchmeter non-dominant hand; ICC: intercorrelation coëfficiënt; CI: confidence interval; SEM: standard error of measurement; SDD: 

smallest detectable difference; meanDIFF: mean differences 

 

Table 3: Outcome measurements number of peaks 

Measure  ICC 95%CI SEM SDD SDD(%mean) meanDIFF 
DD 0-10 #peaks 0.617 0.051-0.837 3.630 10.062 34.70 -4,0370 
DD 10-20 #peaks 0.593 0.093-0.816 3.481 9.649 38.60 -3,3333 
DD 20-30 #peaks 0.658 0.252-0.844 2.889 8.001 34.82 -2,3333 
DND 0-10 #peaks 0.344 0.218-0.666 5.753 15.946 54.99 -5,9630 
DND 10-20 #peaks 0.433 0.132-0.738 4.501 12.494 46.28 -4,8889 
DND 20-30 #peaks 0.485 0.049-0.757 4.576 12.684 50.73 -4,0741 
PD 0-10 #peaks 0.776 0.514-0.898 3.170 8.787 30.30 -2,0000 
PD 10-20 #peaks 0.765 0.409-0.892 3.151 8.734 32.25 -1,2593 
PD 20-30 #peaks 0.791 0.536-0.905 2.915 8.080 32.32 -2,0741 
PND 0-10 #peaks 0.755 0.255-0.898 4.157 11.522 36.01 -4,2593 
PND 10-20 #peaks 0.712 0.368-0.869 4.311 11.951 39.84 -3,2222 
PND 20-30 #peaks 0.740 0.437-0.881 4.001 11.090 38.24 -1,5185 

#Peaks: number of peaks; DD: dynamometer dominand hand; DND: dynamometer non-dominant hand; PD: pinchmeter dominant hand; 

PND: pinchmeter non-dominant hand; ICC: intercorrelation coëfficiënt; CI: confidence interval; SEM: standard error of measurement; SDD: 

smallest detectable difference; meanDIFF: mean differences 

 

4.4 Heteroscedasticity examination 

In the Bland-Altman plots at least one outlier was noticed in each plot, with a mean of 1.67 

and a maximum of three outliers. In total, 40 outliers were noticed spread over 24 plots. We 

could assume there is a good agreement between the two measurements. 

The plots can be found in appendix 5. 
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5. Discussion 

This study is a cross sectional study with the aim to investigate the test-retest reliability of 

the E-Link hand grip dynamometer and pinch meter for TD children. ICC, 95% CI, SEM, SDD, 

mean DIFF, LOA’s and Bland-Altmann plots are calculated and used in the statistical analyses. 

Mean force ICC showed moderate to excellent reliability with values ranging from 0.72 to 

0.92. The 95%CI’s are moderately large (table 2). The number of peaks showed moderate 

reliability with values ranging from 0.34 to 0.79 (Koo & Li, 2016). Here, the 95%CI’s are very 

large (table 3) what makes a rather poor reliability. These results are not according to the 

findings of Zuidam et al. (2008). They found high ICC values (>0.90) for hand strength 

measurements in children. A possible explanation is that they examined thumb palmar 

abduction, thumb opposition, flexion of the metacarpal-phalangeal joint, index finger 

abduction, and little finger abduction while this study focussed on a general hand grip and key 

pinch force and number of peaks. Another difference is the time interval between the test and 

the retest: 27 days in comparison to maximum 7 days in this study. Probably there is a learning 

effect in this study. 

Since this is the first protocol to assess dynamic fatigability of the upper limb in TD children 

no comparable studies can be found. More is known about strength in isometric maximal 

contractions. Hogrel (2015) for example, found values for the test-retest reliability of the 

Myogrip and Jamar devices during 2 maximal grip strength measurements. The retest was 

performed at least one day and maximum 3 months after the first measurement. They found 

an excellent ICC value (0.967 for Myogrip; 0.947 for Jamar) for a population with ages from 4 

to 80 years old. One might assume the older population performed both tests with less 

variation than this younger population. 

Klingels et al. (2010) found values for the test-retest reliability of the Jamar device in 23 CP 

children. The device was used to determine grip strength. The retest was performed two 

weeks after the first measurement. ICC values were also excellent in this study (0.96; 

95%CI:0.90-0.98). It is not clear if the excellent values are because of the protocol or because 

of the CP population. 

Another difference lies in the fact that in all these studies the participants had to perform 

an isometric strength contraction. In contrast to this study, where a dynamic fatigability 

protocol is performed by the participants. This could account for the lower reliability values. 
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Next to ICC values, SEM and SDD values are calculated. Only a small amount of 

measurement error in detecting real change over time, is useful for clinical practice 

(Schreuders et al., 2000). 

When looking at the SDD’s expressed as a percentage of mean between the two 

measurements, relatively large numbers were found. Especially when looking at the mean 

force of both the dynamometer (mean SDD of 65.63%) and the pinch meter (mean SDD of 

77.27%). This means a big improvement in muscle force has to be made in order to be clinically 

significant for the dynamometer as well as for the pinch meter in both dominant and non-

dominant hand. Lower SDD (%mean) values are found when looking at the number of peaks: 

43.36% for the dynamometer and 34.82% for the pinch meter. This means the increase in 

number of peaks needs to be proportionally lower to be clinically significant in comparison to 

the mean force. Nevertheless, these values are large.  

No relevant articles who examined SEM and SDD were found to compare our results with. 

Dekkers, Rameckers, Smeets, and Janssen-Potten (2014) reviewed upper strength 

measurements for CP children. None of the four included articles that looked at test-retest 

reliability calculated SEM or SDD values.  

A large limitation of this study is the fact that 41 participants were tested while only the 

data of 27 participants are used in the data analysis. This makes a dropout rate of 36.59%. 

A few reasons can be named for this. There were some technical problems with the wireless 

transmission of data between the E-link and the laptop in five cases. This made the data 

unusable. Other participants were only measured once because of illness. A third reason was 

that some participants did not perform the protocol correctly and due to the inexperience of 

the researchers and the time schedule, these measurements were not repeated in the 

appropriate way. This makes up for the small number of participants (N=27). 

A second limitation of the study is that all measurements are done in the same centre. So 

due to the small sample size and the lack of multicentricity, these results cannot be 

generalized on a larger population (for example European schoolchildren). However, the 

smaller population of Flemish schoolchildren is more appropriate to compare these results 

with. 
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6. Conclusion 

The protocol has proven to be reliable to measure mean force during a dynamic fatigability 

protocol. Care must be taken when using the number of peaks. Nevertheless, it is easier to 

detect clinically significant changes when looking at the number of peaks. This makes it 

interesting to consider both these methods in the clinical practice. Furthermore, the hand grip 

dynamometer and pinch meter are fast, easy to understand and frequently available as 

measurement instruments. 

Future research on this topic should focus on a relationship with subjective fatigability on 

a larger number of participants. 
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8. Appendices 

Appendix 1: List with abbreviations  

Abbreviation  Meaning  

CP Cerebral Palsy 

DD Dynamometer dominant hand  

DND Dynamometer non dominant hand 

EMG Electromyogram 

ICC Intraclass correlation coefficients 

LOA Level of agreement 

Mean Diff Mean difference 

NIRS Near Infrared Spectroscopy 

PD Pinch meter dominant hand 

PEDQL Paediatric Quality of Life 

PND Pinch meter non dominant han 

QoL Quality of Life 

SDD Smallest detectable difference 

SEM Standard error of measurements 

TD Typically developing 
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Appendix 2: Information flyer  
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Appendix 3: Informed consent 
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Appendix 4: Inclusion questionnaire 
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Appendix 5: Bland-Altman plots 

The middle line shows the mean difference between the two measurements, the limits of agreement are 
showed by the upper and lower lines. The mean of both measurements of all subjects are displayed on the X-
axis. The difference between both measurements of all subjects are displayed on the Y-axis. 
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Appendix 6: Inventory form 

 

 



!n t€ vullen door de promotor{en} en eventuele coprornotor aan het einde van MFZ:

1) Geef aan in hoeverre cle stude ntie) onderstaànde comoetentler zelfstandig uitvoerde:

- NVT: De student{e) leverde hierin geen biidrage, aangezien hrj/ziiin een reeds lopende

studie meewerkte.
- 1: De studentte) was niet;elfstandig en sterk aíhankelijk van medestudent{ei cf

promotor en teamleden hij de uitwerking en uitvoerlng.

- 2: De studept{e) had veel hulp en ondersteunirrg nodig bij de uitwerking en uitvoering'

- 3: De student{e) was redelijk zelfstandig bii de uitwerking en uitvoering

4: De studentie) had vteinig tot geringe hulp nodig hij de uitwerking e n uitvoering

- 5: De student(e) werkte zeer zelfstandig en had slechts zeer sporadisch hulp en biisturirtg

nodig van cJe pronrotor of zijn teanr bij de uitwerking en uitvoering

Zl Nlst-bilqleld advies: Student{e)krijgt toeiatrng/eee#ir'g (schrappen wat niet pasti or-n

bovenverrneide Wetenschappelijke stage/n'asterproef deel 2 te verdedigen in

bovenv+rrnelde periode. Deze eventuele toelating houdt geen gàràntie in dat de student

geslaagd is voor dit opleidingsonrlerdeei.

3) Deze wetenschappeiijke stagelnrasterproe{ deel 2 mag we[*t (schrappen wat niet past)

openbaar verdedigd worden.

4t Deze wetenschappelijke stàge/i'nasterproef dee | 2 mag wel*** {schrappen wat niet past)

opgenörnen worden in rJs bibliotheek en docserver van de UHasselt'
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