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Supplementary Figure 1. Workflow for the planning and execution of volitional movements. 
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Neuropsychomotor Functions in Children battery (NP-MOT)1 
 

The battery has been completely described elsewhere2. 
 

Neuromuscular tone  
 

This battery of neurodevelopmental tests1 includes a complete assessment of neuromotor function 
based on an examination of muscle tone as described by André-Thomas and Ajuriaguerra;3 Bergès;4 and 
Bert and Touwen.5 Resistance to passive movement is tested by scoring and comparing segmental 
responses, for instance, extension of the shoulders, hands, and trunk; adductor angles; heel-ear angle; 
popliteal angle; and foot dorsiflexion angle. This last test combined with trunk hyperextension enables 
detection of a phasic stretch reflex in one or both gastrocnemius muscles, which is a sign of mild 
spasticity indicating pyramidal tract impairment.6 The knee reflex is also tested. Resistance of slack or 
dangling hands and feet is assessed by recording swing amplitude. Passive tone enables detection of 
hypotonia or hypertonia of the trunk and/or limbs. Assessing the extensibility and dangling of the hands 
and feet provides information on resistance to passive movement on the dominant versus nondominant 
side, i.e., on tonic laterality. Normally, tone is greater at the dominant upper limb and contralateral lower 
limb. 

 
Active tone is assessed by observing diadochokinesis (co-movements of pronation and supination 

of both hands)  and synkinetic (mirror or tonic diffusion) movements such as rapid pronation and 
supination of the hand and forearm, repeated opening and closing of both hands, and repeated opening 
and closing of the mouth. Standing tone is evaluated by having the child sit on the floor and resist 
pushes by the examiner in all four directions (right, left, backward, and forward). 

 
Gross motor-control tasks  
 

Gross motor control is assessed by scoring body posture, limb posture, and balance. Dynamic 
balance tasks involve spontaneous walking, walking on tiptoes, walking on the heels, walking forward 
and backward in a straight line, and jumping with the feet together. Coordination between the upper and 
lower limbs is scored during a jump with the feet together and during spontaneous walking. Postural 
control is scored during landing with the two feet together after a jump. Static balance tasks involve 
standing with the feet together, eyes closed, and arms extended and pronated for least 10 seconds; 
standing on either leg, eyes open, for at least 10 seconds; and standing on tiptoes for 10 seconds.  

 
Laterality 
 

Spontaneous gesture laterality is observed while the child performs four tasks in response to verbal 
commands (e.g., placing one hand above the other or crossing the arms, with the dominant hand above 
the other side). Spontaneous hand, foot, and gaze laterality are evaluated by asking the child to interact 
with an object (e.g., grasp an object or shoot a ball). Spontaneous laterality is considered homogeneous 
when the same side is dominant at the upper and lower limbs. 

 
Psychosocial laterality is observed by having the child replicate six representational gestures 

similar to the transitive gestures used by Dewey7 (i.e., throwing a ball with one hand; hammering a nail; 
opening a door with a key; brushing one’s teeth with a toothbrush; brushing one’s hair with a hairbrush; 
and eating soup with a spoon), in response to verbal commands. The hand used (dominant hand) and 
quality of the gesture are scored. Primitive and symbolic gestures are distinguished: using a body part as 
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an object (e.g., using a finger to simulate brushing one’s teeth) constitutes a primitive gesture, which is 
scored 0; whereas simulating the action by positioning the fingers as they would be if a toothbrush were 
available constitutes a symbolic gesture, which is scored 1. Laterality is normally the same for 
spontaneous gestures, representational gestures, and use of objects.  

 
Praxis  
 

Manual praxis is assessed by having the child replicate repetitive alternating movements (e.g., 
pronation and supination of both hands) carried out by the examiner. Timing and ability to perform the 
sequence are recorded. Both symmetrical and asymmetrical movements (bimanual dexterity) are tested, 
followed by digital praxis, for instance speed when repeatedly touching the forefinger to the thumb on 
each side or the thumb to all fingertips in succession on each side, with the eyes open. These tasks are 
similar to those used by Denckla8 and Dewey and Kaplan.9 

 
Unusual difficulties in learning how to dress (e.g., putting clothes on inside out, confusing right 

and left, difficulty in putting on or buttoning a coat) are identified based on five questions to the parents. 
As in the Ayres10,11 imitation of gestures test, nonmeaningful hand and finger positions copied from the 
examiner are scored by taking into account the quality of movement planning.12 The representational 
gesture test used in the psychosocial laterality subtest is used to assess transitive gesture quality. Seven 
oro-facial praxis tests are performed in response to verbal commands (i.e., whistling, putting the tongue 
out in all four directions, puffing the cheeks out, and making a galloping noise). 

 
Digital perception (gnosis) 
 

One of the child’s hands is concealed. The examiner touches a finger of the concealed hand and 
asks the child to show which finger was touched by pointing to (without naming) the corresponding 
finger of the other hand. 

 
Manual dexterity 
 

Manual dexterity is assessed for each hand by recording timing and quality of fine motor skills. 
Twelve counters are placed in a row and a box is placed above the middle of the row. The child is asked 
to put the counters in the box as fast as possible.  

 
Body spatial integration 
 

Body spatial integration on the right and left sides is assessed by asking the child to point to 
specific body parts (e.g., “show you right arm”), perform tasks involving crossing from one side of the 
body to the other (e.g., “put your right hand on your left ear”), and perform tasks involving others (e.g., 
pointing to a doll, pointing to the examiner, or imitating a gesture that crosses from one side of the body 
to the other,), orientation right/left between two or three objects and to follow a plan on a map.  

 
Rhythmic tasks 
 

The child is first asked to tap 21 times on the table with one hand at the rhythm of his or her 
choice. The time needed to complete this task is recorded. Then, an auditory-visual-kinesthetic 
adaptation task is performed by having the child imitate the examiner, who taps on his/her own body 
with a hand or taps on the floor with a foot. The child sits next to the examiner. For instance, the 
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examiner taps his/her right knee once with the right hand and taps his/her left knee twice with the left 
hand then reverses the pattern (left hand once then right hand twice). The same pattern is then performed 
with the foot tapping on the floor. The subsequent patterns involve alternately using the hands and feet. 
The next task consists in an auditory-perceptual-motor rhythm adaptation: the child claps his/her hands, 
attempting to match a metronome set at three speeds (90, 60, and 120 beats per minute). Then, the child 
is asked to walk at the same three speeds. A chronometer is used to assess synchronization during at 
least six or 15 seconds. 

 
Auditory-attentional task  
 

This task consists in a series of sixteen taps. The child taps with a stick once when the examiner 
taps twice with another stick and twice when the examiner taps once. The number of correct responses is 
noted, as well as the total time (response processing) for the series of taps. 

 
Performance of the battery1 
 
Sensitivity and fidelity has been reported. The method test/retest by performing two times the battery in 
50 children aged 4 to 8 years of age. They were randomly assigned to 5 groups of 10 children made of 5 
boys and 5 girls. Twice the same examiners performed the tests, fifteen days apart. Results were very 
similar between the 2 examinations with fidelity coefficient from .76 to .90. 
 
Scoring 
 
Children younger than 4 years of age: 
 

Tested Function Score range Normal value 
Improvement if gain 

by more than: 
Tone 0 - 8 8 2 

Attention 0 - 1 1 NA 
Hyperactivity 0 - 1 0 NA 

 

Fine motor skill and gross motor skill expressed as standard deviation of the general population. Failure 
if  < - 1SD 
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Children older than 4 years of age: 

 Score range Normal value Improvement 
Passive tone 0 - 2 0 > or equal to 1 
Standing tone 0 - 8 8 > or equal to 1 
Laterality 0 - 4 4 > or equal to 1 
Auditory 
attention 

0 - 4 4 > or equal to 1 

Visual attention 0 - 34 34 > or equal to 10 
Digital 
perception 

1 - 3 3 > or equal to 1 

Dynamic motor 
skills  

0 - 7 7 > or equal to 1 

Static motor 
skills 

1 - 3 3 > or equal to 1 

General praxia  1 - 4 4 > or equal to 1 
Two-handed 
praxia  

1 - 5 5 > or equal to 1 

Gesture imitation 1 - 5 5 > or equal to 1 
Body spatial 
integration 

1 - 4 4 > or equal to 1 

Visual-motor 
integration 

0 - 13 or 17 
or 19 

(according 
to the age) 

13 or 17 or 19 > or equal to 2 or 3 

 
Executive function expressed as measured age. Abnormal if measured age lower by more than 10% than 
chronological age. 
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Supplementary Table 1 
 
Individual developmental assessment findings before and after successfully switching from 
subcutaneous insulin to oral sulfonylurea in patients younger than 4 years of age at inclusion  
Orange, Altered function. Yellow, Improved function after 12 months of sulfonylurea therapy. 
White, Normal function.  
 
M0, baseline; M12, after 12 months of sulfonylurea therapy  
* mutation in the KCNJ11 gene 
° mutation in the ABCC8 gene 
   Tone Standing 

Tone 
Gross motor 

skills
Fine motor 

skills Attention Hyperactivity

Patient 1 M0       
R201H* M12       

Patient 2 M0       
R201H* M12       

Patient 3 M0    
R201H* 

 M12       

Patient 4 M0       
R1183W° M12       
Patient 5 M0       
H186D* M12       
Patient 6 M0    
R1380H° M12       
Patient 7 M0    
R201H* M12       

Patient 8 M0       
Q51G* M12       
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Supplementary Table 2 
 
Individual developmental assessment findings before and after successfully switching from 
subcutaneous insulin to oral sulfonylurea in patients aged 4 to 18 years at inclusion 
Orange, Altered function at baseline. Yellow, Improved function after 12 months of sulfonylurea 
therapy. 
White, Normal function.  
* mutation in the KCNJ11 gene 
 

  


