Suppl. text

Gait analysis

Gait was analyzed using the Leonardo Mechanograph® Gangway system (Novotec Medical GmbH, Germany). The gait analysis device consists of a series of force plate modules and derives gait parameters measuring the vertical component of ground reaction forces [12]. The modules were placed on a 6 m long walkway. Signals were analyzed by using the Leonardo Mechanograph GW RES® software (Version 4.2). While standing still for 8 seconds, each patient’s body mass was recorded. Then, the patient walked the gangway twice with shoes and twice barefooted at a normal speed. Horizontal walking speed (m/s), stride length (step length/meter), path length / distance, and the variability of steps were measured.

Speech assessment

Speech was assessed by the Frenchay Dysarthria Assessment. This test comprises eight items which focus on the observation of oral structures and speech function including reflexes, respiration, lips, jaw, palate, voice, tongue and intelligibility [13].
Additionally, acoustic recordings were obtained using a M-Audio Fast Track Pro Audio Interface and an AKG C 520 headset microphone and a laptop. The acoustic signal was digitized at a 44.1 kHz sampling rate with a 16-bit amplitude resolution. Speech materials were presented on a laptop and the examiner demonstrated all tasks prior to recording. Three tasks were recorded: 

1) Syllable repetition or oral diadochokinesis (DDK) tasks are often used to assess motor coordination or control of articulation [14]. The tasks consisted of repeated consonant-vowel-sequences “papapa”, “tatata”, “kakaka” and “mamimu”. Patients were instructed to repeat these sequences as often and fast as possible in a single breath. We measured syllable durations for the monosyllabic plosive-vowel sequences “papapa”, “tatata”, “kakaka”.

Additionally, we conducted formant measurements for the vowels “a”, “i” and “u” in the trisyllabic sequence “mamimu”, as a reduced size of the vowel space (indicated by the first two formants) was shown to be an important metric of speech intelligibility for dysarthric speech [15]. 
2) Sustained vowel productions to measure maximum phonation time (MPT; defined as the maximum time a speaker is able to sustain phonation of a vowel). Patients were instructed to phonate the vowels ”a“, ”i“ and ”u“ as long as possible in a single breath. 
Each of the tasks was performed twice, and the longest trial was taken for analysis.
3) Readings of the German version of the ‘North Wind and Sun’ passage. Slowed down speech has long been identified as a prominent sign of dysarthric speech in cerebral palsy [16]. For the German Version of the ‘Northwind and Sun’ passage, we measured two related parameters: speaking rate (SR) and articulation rate (AR). While speaking rate - as a gross rate - refers to the whole utterance (including pauses), articulation rate - as a net rate - only refers to phases of articulation (without pauses). Both measures are reported as syllables per second.

All phonetic measurements and analyses were conducted using the PRAAT software package [Boersma&Weenink, 2007].
Assessment of swallowing

Swallowing performance was assessed via fiberoptic endoscopic laryngoscopy according to a standardized protocol [17]. Videorecordings of the examination were obtained for offline, blinded assessment. The patient´s pharyngeal secretion level was classified into one of three categories (“no pooling of secretions”, “pooling without penetration/aspiration” and “pooling with penetration / aspiration”). Afterwards, the swallowing of (a) puree, (b) liquid, and (c) solid food was recorded. All food was dyed with blue food-color for contrast enhancement. Penetration and aspiration of the different consistencies was assessed on a 6-point scale (1=normal function; 2=penetration / aspiration of solid food as well as massive residues in the valleculae or piriforme sinus, 3=penetration of liquids with sufficient protective reflex, 4=aspiration / penetration of puree consistency with sufficient protective reflex or aspiration / penetration of liquids without sufficient protective reflex, 5=aspiration / penetration of puree consistency without sufficient protective reflex, 6=saliva pooling with penetration / aspiration) [17, 18]. Videotapes were rated independently by two blinded investigators (P.F., A.K.).
