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EG (n=25) CG(n P
Childrens variables Age in groups (years) 0.081*
0-5 21(84.0) 5(50.0)
>5 4(16.0) 5(50.0)
Gender, N (%),
Male 15 (40.0) 4(400)
045
Female 10(60.0) 6(60.0)
GMECS, m 5D 40210 34x14 0190
EM Sessions*, m+SD 7525 - -

‘Result of a Fisher exact test, "Result of a two-sample (-test. *The cellis empty because the CG has not carried out the EM masic therapy program.
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Sleep Disturbances Scale for Children (SDSC)

Italian Questionnaires of Temperament (QUIT)

Pediatric Quality of Life 2.0 Family Impact
Module (PEDSQL-F)

Pediatric Quality of Life (PEDSQL-C)

Parenting Stress Index-Short Form (PSI-SF)

ically significant values are formatted in bold.

Disorders of initiating and maintaining sleep (DIMS)
Sleep breathing disorders (SBD)

Disorders of arousal (DA)

Sleep wake transition disorders (SWTD)

Disorders of excessive somnolence (DOES)

Sleep hyperhidrosis (SHY)

Sleep Disturbance Scale for Children (SDSC) total score
Social orientation

Inhibition to novelty

Motor activity

Positive emotionality

Negative emotionality

Attention

Physical Functioning (PF)

Emotional Functioning (EF)

Social Functioning (SF)

Cognitive Functioning (CF)
Communication (Com)

Worry (W)

Daily Activities (DA)

Family Relationships (FR)

Total Score (TOT)

Parent HRQL Summary Score (HRQL)
Family Functioning Summary Score (FFSS)
Physical Functioning (PF)

Physical Symptoms (PS)

Emotional Functioning (EF)

Social Functioning (SF)

Cognitive Functioning (CF)

School Fun

ning (SchF)

Psychosocial Health Summary Scale (PsyHSS)
Physical Health Summary Scale (PhyHSS)

‘Total Score (TOT)

Parental Distress (PD)

Parent-Child Dysfunctional Interaction (PCDI)
Difficult Child (DC)

Defensive Responding (DR)

Parenting Stress Index-Short Form (PSI-SF) total score

TO
14.6£7.1
44224
31516
96433
71456
35424
424145
38+13
34409
33£09
41214
27£10
38509

580£202

6164264
6154254
7284213
7294201
4524246
3934263
7824225
6154186
6312196
63.6+210
416228
592£159
67.0£18.1
5514273
465%37.8
528+215
59.6£19.0
429£218
526+167
562+282
6342220
538+347
492£302

5864302

T1
13.4£6.1
44224
29%10
8.0£2.9
5619
34%18

37.7¢12.7

33408
44212
24408
38409

6126208

69.6422.6
6834264
73.6£182
7304216
52.4%215
4604247
7784235
6554179
6754192
659222
467£247
628+168
7174239
6054273
3254372
5694186
625£208
48.6£25.0
5674185
5544315
602236
5404329
47.4£30.1

57.6429.4

0.050

1.000

0519

0.026

0.195

0722

0.031

0.693

0195

0.950

0013

0.076

0932

0179

0.029

0.012

0730

0.966

0.032

0.032

0877

0.039

0.035

0.247

0297

0325

0.155

0.291

0283

0.456

0329

0.187

0135

0.857

0.466

0.961

0.633

0.833
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Sleep Disturbances Scale for Children (SDSC)

Italian Questionnaires of Temperament (QUIT)

Pediatric Quality of Life 2.0 Family Impact
Module (PEDSQL-F)

Pediatric Quality of Life (PEDSQL-C)

Parenting Stress Index-Short Form (PSI-SF)

st
population.

Disorders of initiating and maintaining sleep (DIMS)

Sleep breathing disorders (SBD)

Disorders of arousal (DA)

Sleep wake transition disorders (SWTD)
Disorders of excessive somnolence (DOES)

Sleep hyperhidrosis (SHY)

Sleep Disturbance Scale for Children (SDSC) total score

Social orientation

Inhibi

n 10 novelty
Motor activity
Positive emotionality
Negative emotionality
Attention

Physical Functioning (PF)

Emotional Functioning (EF)
Social Functioning (SF)
Cognitive Functioning (CF)
Communication (Com)
Worry (W)

Daily Acti

ies (DA)

Family Relationships (FR)

Total Score (TOT)

Parent HRQL Summary Score (HRQL)
Family Functioning Summary Score (FFSS)
Physical Functioning (PF)

Physical Symptoms (PS)*

Emotional Functioning (EF)

Social Functioning (SF)

Cognitive Functioning (CF)*

School Functioning (SchF)

Psychosocial Health Summary Scale (PsyHSS)
Physical Health Summary Scale (PhyHSS)
Total Score (TOT)

Parental Distress (PD)

Parent-Child Dysfunctional Interaction (PCDI)
Difficult Child (DC)

Defensive Responding (DR)

Parenting Stress Index-Short Form (PSI-SF) total score

TO
127441
6174
4022
104547
52:14
25%11

409113
44211
2304
30%11
5206
2506
4.0£1.0

704£14.1

7054214
7384255
8254184
7674257
5254257
6174243
820£172
7154177
744£17.1
744£17.1
444£28.1
780486
6354160
67.74203
703£11.1
4442281
6L1£15.4
46.6£368
3214254
4874295
4514374

4214291

T1
12331
39410
37¢13
94423
50+13
24110
36774
42411
25:08
29+10
49408
22107
44£10

804+118

800£203
800£186
7804243
8584184
5754282
600£218
820£17.4
758£156
79.6£148
738+150
466+306
760+133
680199
728+221
724£16.1
4664306
6322198
4264357
411226
416298
3914356

411£319

0.626

0.346

0.468

0.497

0.443

0.847

0.095

0.643

0238

0.493

0325

0.200

0.003

0.057

0.090

0117

0171

0.066

0252

0.509

1.000

0138

0119

0825

0382

0.606

0378

0139

0526

0.382

0449

0525

0134

0433

0292

0.832

cally significant values are formatted in bold. *The empty PS and CF cells of the PEDSQL-C correspond to dimensions that cannot be evaluated in the age range of the CG study
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Descriptive (N =45)
Gestational age (weeks) 27 (26-28)

Birth weight (grams) 1,000 (790-1,248)
Male sex 22 (489)
Multiple birth 9 (20.0)

Apgar 1 min 55 (3.0-7.0)
Apgar 5 min 7.0 (60-8.0)
NICU admission for s\lrvwlng infants (days) 35 (24-49)
Deceased during NICU admi 2(04)

Delivery via caesarean section 23 (511)
Antenatal steroids 38 (844)
Complete course 23 (51.1)

IVH grade 2grade 3 6(133)
Mechanical ventilation 30 (66.7)

Days (n=30) 7.0 (2.8-205)

NEC 4(89)

Sepsis 16 (35.6)
Circulatory insufficiency 5 (11.1)

PDA 20 (44

Data are presented as median (25th-75th percentiie) or N (%) where appropriate
NICU, neonatal intensive care unit; IVH, intraventricular haemorthage based on
serial cranial ultrasound measurements routinely performed every week; NEC
necrotising enterocolitiss PDA, hemodynamically ~ significant patent  ductus
arteriosus determined by cardiac ultrasound. Complete course of antenatal steroids
was defined as birth >48 h after the first dose. Presence of intestinal pathologies
was based on clinical and radiographic examinations. Sepsis was defined as clinica
signs of infection, cormbined with a positive blood culture, and requiring antibiotic
treatment. Circulatory insufficiency was defined as requiring fluid therapy and/or
treatment with inotropic agent such as dopamine or dobutamine.
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Selected for the study
N=58
Assessed at baseline (T0)
N=58
Randomized subdivision
EG CG
+ EM music therapy program * No EM music therapy program
« Intensive neurorehabilitation « Intensive neurorehabilitation
program program
N=35 N=23
Completed training Completed training
N=35 N=23
Not available Not available
for for
T1 assessment T1 assessment
N=10 N=13
Post-training Post-training
assessment assessment
Tl Tl
N=25 N=10
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Male, n (%)

GA (weeks), mean +SD (range)

Birth weight (g), mean £ SD (range)

Birth weight< 10th Percentile, n (%)

Body length at birth (cm), mean £ SD (range)
Head circumference at birth (cm), mean+SD
(range)

Apgar score at 10min, median (IQR)

Parenteral nutrition (days), median (IQR)

Early onset sepsis, n (%)

Late onset sepsis, n (%)

Corrected GA at discharge (weeks), mean +SD
(range)

Weight at discharge (g), mean D (range)

Body length at discharge (cm), mean £ SD (range)
Head circumference at discharge (cm), mean +SD
(range)

Respiratory support at discharge, n (%)

Nasogastral tube at discharge, n (%)

2941424 (2346-3145)

1273390 (590-1790)
0(0%)
37.7+4.4 (30.0-45.0)

26829 (21.0-30.5)
9(8-9)
9(7-10)
2(11%)

4(22%)

384127 (34+3-423)
2758512 (2,085-3,780)

47.5£3.0 (423-53.0)

32717 (30.0-355)
0(0%)

1(6%)

GA, gestational age; SD, standard deviation; IQR, interquartile range; cm, centimeter; g, gram.

Control group (n = 15)
12.(80%)
28+5£25(2246-3145)
1,094 368 (545-1,800)
3(20%)

36649 (29.0-46.0)

26.1£26(21.0-31.5)
9(7-9)
10(7-15)
2(13%)
5(33%)

4042426 (35+1-45+1)
3419827 (2,400-5,290)

49.8+3.7 (43.0-56.0)

35.0£2.4 (31.0-385)
0(0%)

1(7%)
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Assessed for eligibility (n = 144)

Randomised (n = 80)

Not included (n = 64)

Approached, informed consent declined (n = 32)

Not approached (n = 32)
outborn (n =3)

« death before recruitment (n = 11)

« transfer to another hospital (n = 4)

cerebral haemorrhage °lll o higher (n = 3)

« maternal critical illness/death (n = 2)

« language barrier (n = 3)

* ban of all non-medical interventions during the
initial phase of the COVID-19 pandemic (n = 6)

Allocation 1:1

Not surveyed (n = 22)
+ infants had already
been recruited at

Intervention group
(n=40)

introduction of the
questionnaire (n = 20)

+ infants died during
hospital stay (n = 2)

Not surveyed (n = 25)
+ infants had already
been recruited at
introduction of the
questionnaire (n = 24)
infant died during
hospital stay (n = 1)

Control group
(n=40)

Surveyed at
discharge
(n=18)

Surveyed at
discharge
(n=15)
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Difference between average and

own baby
Control group Intervention group  Control group
Ak;laek:?egse Own baby Average babies Own baby
Crying 34(32-37) 24(20-29) | 35(2-39) 29(25-33) 10(06-1.4) 07 (0.1-1.2)
Feeding 3.1(27-34) 33(29-38) | 27(24-31) 30(24-36) ~03(=07-0.2) ~03(~09-0.3)
Spitting or vomiting 35(31-39) 30(25-35) | 33(31-36) 29(24-33) 0.5 (=0.1-11) 05 (0.0-0.9)
Sleeping 30(26-34) 22(18-26) | 31(28-34) 33(29-37) 08(02-1.3) ~0.1 (~06-0.4)
Eliminating 35(30-40) 37(33-40) | 35(1-38) 37(32-42) ~02(-07-0.4) 03 (~1.0-0.5)
Predictability 32(27-36) 31(24-37) | 33(30-37) 35(30-40) 0.1(=05-0.8) 0.1 (-08-0.5)

All data represent mean and 95 confidence intervals.
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Intervention group (n = 18) Control group (n = 15)

Positive direction (better than average) 14 (78%) 6 (40%)

Negative direction (less than average) 1(22%) 8(53%)

No direction (average) 0(0%) 1(7%)
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Intervention group Control group

Mothers, n (%) 18 (55%) 15 (45%)

Age at birth (years), mean £ SD (range) 341246 (25.0-40.0) 29.6+4.2(20.0-36.0)
Gravida, mean £ SD (range) 29+22(1.0-8.0) 26420 (1.0-8.0)
Primagravida, n (%) 8 (44%) 5(33%)
Multigravida, n (%) 10(56%) 10 (67%)
Number of current child, mean £ SD (range) 24517 (10-6.0) 2319 (10-8.0)
Birth mode

Primary cesarean section, n (%) 9 (50%) 7(47%)
Secondary cesarean section, n (%) 2(11%) 17%)
Emergency cesarean section, n (%) 307%) 427%)

Spontancous, n (%) 1(22%) 3(20%)
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Mean (95% CI)

Effect size*

Intervention group

Control group

Adjusted mean (95% Cl)

Intervention group  Control group

NPII score (average
babies)

NPI I score (own
baby)

NP1 score difference

199 (19.0-20.9) 198 (19.1-20.5) 0.04
180 (166-19.4) 191 (180-20.3) 0.30
19(0.4-35) 0.7(<09-2.2) 027

Cl, confidence interval. *Cohen's d between intervention and control group.

177 (157-19.7) 192(17.0-21.4)

19(<0.1-3.9) 0.4 (-18-2.6)
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Enrollment criteria

I this the start of
hospitalization?

End therapy?

Do you want to
continue home-based
therapy?

False
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3. Creation and importing data
into customized Archives
A,B,C,D

115 this the fist session
O EM treatment?

Falg

—
8. CSI Phase A. Live instrumental or voca

9. Reaction during
listening.

hoosing and playing a clip or track from Ar

-

se D. Personalized therapeutic

15. Proceeding with EM
Receptive?
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Initial cohort

Excluded: Major brain lesions (n-1)
Lost to follow up (n=11)

i i syndror
 Lost to follow up (n-10)

Lostto follow up (n-10)
Parent refusal (6)

Excluded: major brain lesions (a=1)

VPT - Control
N =50

Parent cefusal (5) —  arent refussl ()
Move to anothercitycountry (1) Move to anothercitycountry (1)
Unrcachable (5) i hable ()
Included in the Full-term Preterm - Music Preterm - Control
follow-up (N = 119) N=36 44 N=39
12 months N=28 N-42 N=33
- Uneachable (6) - Parent refusal 1) - Move 1o anather sity/county (1)

24 months N

- Notevaluated due 1o COVID (2)

N=30

Unreachable (6)

- Non-usable data (1)

N=29
Parent refusal 2)
Move to another city/country (2)
Unreachable (9), Non-usable data (2)

- Uneeachable (5)

N=25
- Parentrefusal 2)
- Unseachable (10)
- Non-usable data (2)
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VPT-control VPT-music Full-term VPT-control vs.

VPT-music
n=39 n=44 n=36
n(%) or mean(SD) n(%) or mean(SD) n(%) or mean(SD) p-value®

Sex, number of females 22(56%) 20045%) 21(58%) 05045

Gestational age at birth (weeks) 2891(2.2) 2878(22) 39.43(L1) 050763
Birth weight (g) 1,147(303) 1,181(419) 3.261(407) 15 0.888
Bronchopulmonary dysplasia 13(33%) 16(37%) 0 150773
Early and late onset sepsis 12(31%) 7(16%) 0 150,108
Socioeconomic score” 5.33(34) 5.10(3.2) 4.14(2.9) 050791

‘Pearson’ chi-square and Mann-Whitney U-tests were used for the comparison of the variables between the VPT-music, VPT-control groups.
“The socioeconomic status (SES) was calculated using the 12-point scale based on paternal occupation and maternal education (range from 2 - the highest SES - to 12 - the

lowest SES).
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8yr 7months

Handedness
Right dominant

Diagnosis
Tuberous Sclerosis
Focal Epilepsy

Mild language delay

Experimental session
Song—Speech—Noise

5yrs Omonths

Right dominant

Left hippocampal Sclerosis
Focal Epilepsy

Noise—Speech—Song

8yrs limonths

Right dominant

Focal Epilepsy
ADHD

Song—Speech—Noise

2yrs 9months

Right dominant

2 Absence seizures
Nil other

Speech—Noise—Song

19months

NA

Tuberous Sclerosis.
Tuber in L angular region
Focal seizures

Speech—Noise—Song

8yrs 7months

Left dominant

ASD—high functioning
Epilepsy- infrequent seizures

Song—Noise—Speech






OPS/images/fpsyg-15-1443080/crossmark.jpg
©

2

i

|





OPS/images/back-cover.jpg
Frontiers in
Psychology

Paving the way for a greater understanding of
human behavior

The most cited journal in its field, exploring
psychological sciences - from clinical research to
cognifive science, from imaging studies to human
factors, and from animal cognition to social
psychology.

Discover the latest
Research Topics

o= Frontiersin

Averue du Trbunal-Fédeéral 34
1005 Lausanne, Swizeriand
ontersinor.

Contactus
4410215101700
rontersin org/about/contact

2 frontiers | Research Topics






OPS/images/fneur-15-1443329/fneur-15-1443329-g007.jpg
FILE TYPE

Raw integral audio A raw integral audio file of the mother’s voice recording or a session recording with the patient (see
Supplementary Figure 15).

Sclected raw audio _ An audio clip containing the patient’s name, extracted from a raw integral (See Supplementary Figure 19).
clip

Edited audioclip __ Audio clips processed fo_climinate background ambient noise using the following operations: Noise
Reduction, equalization (EQ), Fade-in, and Fade-out.
Example 1 Example 2 Example 3
) o A
Notation =
onsave G4 i— e 1

Dit - Do

Pitch
spectrogram

o - -
Frequency
spectrogram

—— .

Processed audio clip _ Example of audio clips processed for therapeutic purposes using primary cffects such as reverb, noise
generation, and remix. For additional examples, see Supplementary 3.3

Region Example of simple stimulus (Ss) and patient response (R;) audio clips, consolidated into a single file
(Sc) using the merge operation.
T T T, I T S,
n S L)
Horizontal Iterative | |
Process E
| |
B ]
Track Example of a track, resulting from the sum of unified regions containing horizontal composite stimuli
(Sci=Ssi+Ry, Sc;=Sci+Ry, and Sci=Scz+Ry), through the Merge operation.
G
Sessutiu
Vertical Iterative R
Process

Multitrack PTC)  Example of a personalized
therapeutic composition created from
the patient's effective sound stimuli
using horizontal and vertical iteration

processes. The composition includes
all the most effective clips, regions
and audio tracks selected from
Archive A for the therapeutic goal.

1

Panel I shows a thythmic pattern of
the patient's vocal reactions.

Mixdown ‘An example of a mixdown integrating all tracks from the multitrack into  single consolidated track. This
mixdown track can then be overlaid onto other tracks in the multitrack.
K
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Personalized Therapeutic Composit
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any sounds emitted by the body
ity or discomfort 0 your child?

“The motherintones her child's name <10
times with different psychological intentions

"Adds charm t the childs name (1. name
 honey, daling, my love )

The mothrproduce melodcsounds with

iffrenthght, hybms and dynaics

| —

[Py m————
heghis

“The mother reproduces by imiation
sounds of objects and animals

Sounds: ickling, amazement, joy,
temperature, food, cc.

“The mother produces words that praise,
solcit, eassure,comfrt the patient

Phrass rlating 1o contexts n which the
patient eels happy and motivated.

ARCHIVE A

Songs and nursery rhymes that mother
Rommallyshare with erchila
T — 3
Thomoter modie th et of e e by
inserting leaming objectives
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E

Archive ©

Therapist’s Sound/Ms

Folder designed by the music therapist witha criterion based on diagnosis,
age, geographical origin and socio-cultural spects

A4 Family Sound

Sounds related o the family environment

Music Known by the Pa

“The most significant sounds and songs thatthe il lstens o

As Discomfort Sound.

Soundshoises that cause discomfort o strss o the patint

A« Amotic Sound.

The songs o musical genreslstened o by the mather during pregnancy

AsSound Design

Soundscape, sounds preecorded (of animals, nature, orvehicles preferred)
or created by the chikd and music thrapist with different materials

As Electronic Nolse

“Types of noise produced by houschold appliances that cause pleasure or
discomort

Ar Body Sound

Body sounds that cause hilary or iscomfort

Live Music and Instrument
Sound

Instrumer
therapistand

I fles related to the patients nteractions with the music
ibre proferences

As Patient Reaction

‘The patient’s sounds, cquired during alltherapics

“The raw integral videos ofthe three cameras (front patient, front therapist,
side patient) and close-ups of each session

Audio-video clips extracted from integrals, highlighting significant

Video Archive per Sess
Effective Video-Reactions
Receptive Procedure Vide
Reactions

“The videos forwarded 1o the music therapist by the mother during the
hospialization

All photos ofeach sesson stored by date

@ :

Pictures Archive per Ses
i Effective

Images showing the patiens signficant reactions

The Therapeutic Activites Card stored per session
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THE EARLY VOCAL
CONTACT (EVC)

Effect of infant’s
— behaviour on

parental voice

Effect of EVC on

preterm infants
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Paternal age (mean, SD) 356(7.0)
First born child 5(62.5)
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Hypothyreosis 0
Medication

Hydrocortisone 0
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Values are depicted in mean (%), unless otherwise stated.
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Control group

Mean (nmol/l)
(95% CI)

Effect size*

Timepoint Parents Intervention group
N Mean (nmol/l)
(95% CI)
Week 1 Mother 21 6.5(4.9-8.2)
Father 4 3.7(0.7-6.6)
Week 2 Mother 21 7.3(5.4-9.2)
Father 5 5.7 (0.9-10.5)
Week 3 Mother 16 7.9(5.5-10.4)
Father 4 8.7(-0.8-18.2)
Week 4 Mother 7 5.5(3.6-7.5)
Father 2 83(7.2-9.4)

Cl=confidence intervl.
“Hedge' g, control group s considered the reference group.
*#100 few observations in control/intervention group.

126 (85-16.7)
30
129(10.1-15.6)
90
102(7.2-13.1)
13.4(~55.3-82.0)
103 (5.4-15.3)

148 (89-20.7)
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Intervention group Control group

Parents
T1(95% Cl) T2 (95% Cl) T1(95%Cl) T2 (95% ClI)

Mother 41 514(45.4-57.5)  338(30.0-37.5) -0.15 43 55.0 (48.8-61.3) 61.1(57.0-65.2) -219
“Total Score

Father 9 487(300-67.4)  36.1(227-49.5) 010 6 46.7 (33.2-60.1) 68.1(55.7-80.4) -207

Mother 41 464(39.3-535) | 233(19.0-27.7) 001 43 46.0 (37.0-55.0) -172
Worries.

Father 9 47.4(262-686)  28.1(122-44.1) 065 6 32.2(17.3-47.2) 55.6(31.5-79.7) -127

Mother 41 56.1(48.6-63.7) 359 (31.4-40.4) -0.18 43 61.6(53.7-69.4) 68.5(63.6-73.4) -203
“Tension

Father 9 526(320-732) 363 (254-47.2) 0.08 6 54.4 (37.6-71.2) 77.8(65.5-90.0) -312

Mother 41 553(50.2-60.5) 667 (62.1-71.2) 037 43 48.2 (43.1-53.3) 44.0 (394-48.7) 169
Joy

Father 9 593(418-767)  61.5(413-816) 030 6 53.3(38.0-68.7) 40.0 (35.6-44.4) 077

Mother 41 585(50.8-662) 428 (38.0-47.6) -005 43 608 (52.9-68.7) 68.5(64.2-72.8) -167
Demands

Father 9 541(317-765)  41.5(273-55.7) 003 6 53.3(36.8-69.9) 78.9 (66.1-91.7) -229

Cl=confidence interval.
*Cohenls d.
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43)

Maternal age (mean, SD) 336 (5.0) 336 (48)
Primipara 20 (47.6) 14(326)
Multipara 22(524) 29(67.4)
Sectio caesarea 33(78.6) 34(79.1)
Emergency 3(7.1) 1(23)
Sec 2(48) 123
Vaginal delivery 493) 7(163)
Nicotine abuse 248) 0
Drug abuse 124) 0
Pregnancy-related

conditions

Gestational diabetes 7(16.7) 4(93)
Preeclampsia 248 30.0)
HELLP 0 0
Metabolic/endocrine

disorders

Obesity 7(167) 8(186)
Type 1 diabetes 124) 2046)
“Type 2 diabetes. 4(9.5) 4(93)
Hypothyreosis. 248 123)
Medication

Hydrocortisone 0 1(23)
Prednisolone 124 123)

Values are depicted in mean (%), unless otherwise stated. H
enzymes, low platelet count.

> hemolysis, elevated liver





