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Abstract

Introduction Music therapy in neonatology is becoming increasingly important and is now considered an evidence-
based intervention that effectively complements standard medical care for preterm infants and their mothers in
accordance with family-centered care. This study aimed to compare the effects of live-performed music therapy

(MT) and storytelling (ST) in the neonatal intensive care unit (NICU) on psychological distress and depression among
mothers of preterm infants.

Methods The study was conducted as a secondary analysis of a randomized controlled trial (RCT), enrolling 60
preterm infants born between 3240 to 36+6 weeks of gestation. Infants were block-randomized 1:1 to receive either
MT or ST. Both interventions were delivered live to the preterm infants three to four times per week from birth until
hospital discharge from hospital. The degree of depressive symptoms, anxiety and acute stress reactions of their
mothers were measured using the German version of the Center for Epidemiologic Studies Depression Scale (CES-
D) and the Impact of Event Scale—Revised (IES-R). Assessments were conducted on the first day of delivery prior to
randomization (Timepoint 1 [T1]), at infants discharge from hospital (Timepoint 2 [T2]) and around the infants'first
birthday (Timepoint 3 [T3]).

Results The infants of 30 mothers [mean age 33.8 + 6.1 years (range 21-47)] received MT and the infants of an
additional 30 mothers [mean age 32.9 + 5.3 years (range 21-45)] received ST. A total of 552 sessions were conducted,
including 303 live music therapy sessions with a mean duration of 24 + 2.5 minutes and 249 live storytelling

sessions with a mean duration of 23 + 4.1 minutes. Mothers whose infants received music therapy demonstrated
greater reductions of depressive and stress symptoms between T1 and T2 compared to mothers whose infants
received storytelling (MT: CES-D mean difference in total score —22.4, I[ES-R mean difference of total score -3.9; ST:
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mean difference in CES-D total score —10.7, mean difference of [ES-R total score —1.1). Effect sizes (Cohen's d) for
the differences between T1 and T2 were large for total CES-D (1.0) and total IES-R (1.5), but weak for the differences
between T1 and T3 (total CES-D 04, total IES-R 0.4). The absolute values at T3 did not differ as much as those at T2
between the two groups, but remained slightly more favorable in mothers whose infants received MT (mean total
CES-D 6.7, 95% Confidence Interval (Cl) 5.9-7.6; mean total IES-R -1.8, 95% Cl —-2.2—(~1.4)) than in mothers whose
infants received ST (mean total CES-D 10.8, 95% Cl 9.1-12.4; mean total IES-R -1.7, 95% Cl -1.9-(-1.2)).

Discussion These findings indicate that mothers of preterm infants may benefit from music therapy as a supportive,
non-medical intervention in alleviating psychological symptoms and distress during their infants'NICU stay and may
continue to support maternal well-being in the longer term, up to the infants' first birthday.

Keywords Music therapy, Preterm infants, Neonatal intensive care unit, Storytelling, Neonatology, Maternal

Introduction

More than one in ten infants worldwide is born before
completing 37 weeks of gestation, resulting in approxi-
mately 15 million preterm births each year [1]. Preterm
birth represents a leading cause of neonatal morbidity
and mortality globally [2]. In recent years, advances in
perinatal care have substantially increased the survival
rates of preterm infants [3].

Pregnancy and the transition to motherhood consti-
tute a complex developmental process, encompassing
profound biological, emotional, cognitive, and social
changes, beginning during pregnancy and continu-
ing into the postpartum period. This process has been
described as maternal role attainment and was later
reconceptualized as “becoming a mother” [4, 5].

The transition to motherhood initiates the mother—
child relationship and represents a critical period of fam-
ily adjustment, involving significant changes in maternal
lifestyle and daily routines [6]. Childbirth itself repre-
sents a potential risk factor for the development of post-
traumatic stress symptoms, anxiety, and depression in
women [2, 7-11]. These challenges are further intensified
for mothers of preterm infants, who often face limited
opportunities for early contact due to their infant’s hospi-
talization in the NICU [7-9, 12]. Admission to the NICU
is frequently experienced as traumatic, and is character-
ized by uncertainty regarding infant survival, exposure to
complex medical technology, and disruption of expected
maternal roles. Parental role alteration, infant appear-
ance, and medical procedures have been consistently
identified as the strongest stressors [13, 14].

Besides these acute stressors, preterm delivery abruptly
interrupts pregnancy before the completion of the
mother’s prenatal psychological adjustment. The antici-
pated timeline for mental preparation is compressed,
and mothers may feel unprepared for immediate care-
giving responsibilities in a highly medicalized neonatal
environment. Research shows that mothers of preterm
infants frequently report difficulties in feeling like a “real
mother” during early hospitalization, particularly when

physical separation from the infant occurs [15]. Conse-
quently, mothers of preterm infants are at elevated risk
for postpartum depression, anxiety disorders, and post-
traumatic stress disorder (PTSD) [16-18]. Prospective
studies report that over 70% experience clinically relevant
symptoms of trauma, anxiety, or depression in the first
weeks postpartum [19], with systematic reviews estimat-
ing that 25-40% develop significant depressive or PTSD
symptoms following NICU hospitalization [20]. Psycho-
logical distress may persist up to 12 months postpartum
and beyond, particularly following extreme preterm birth
[21, 22].

Early mother—infant separation and limited caregiving
opportunities in the NICU contribute to heightened help-
lessness, emotional distancing, and reduced perceived
maternal control, impairing maternal role attainment and
the consolidation of maternal identity [23]. Maternal dis-
tress has been linked to altered infant neurobehavioral
functioning, suboptimal developmental trajectories, and
reduced maternal sensitivity, potentially affecting long-
term child outcomes [24-26]. External stressors, such as
the COVID-19 pandemic, can further increase maternal
burden [27, 28], and broader population studies suggest
that preterm delivery, including moderate and late pre-
term births, is associated with a higher long-term risk of
maternal mental health disorders [29]. Physical separa-
tion, the infant’s medical condition, and distinct preterm
characteristics such as very low birth weight, reduced
muscle tone, and immature organ functioning, signifi-
cantly influence maternal emotional responses and early
bonding [14, 30, 31]. Following NICU admission, moth-
ers often perceive a temporary relinquishment of caregiv-
ing responsibilities to medical staff, leading to reduced
perceived competence, increased stress, and feelings of
responsibility or guilt regarding preterm birth [32-36].

Accordingly, there is a clear need to identify interven-
tions that effectively mitigate stress-related symptoms in
mothers of preterm infants, while simultaneously foster-
ing the development of a healthy mother—infant relation-
ship [37]. Music therapy may be particularly well suited
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to this context because it combines emotional, rela-
tional, and sensory experiences within a flexible, family-
centred intervention. Research indicates that structured
approaches such as music therapy may assist mothers
of preterm infants in developing supportive caregiving
behaviors that positively influence both maternal well-
being and infant outcomes [38]. As a personalized and
family-centred modality [39], music therapy has demon-
strated a wide range of beneficial effects for both preterm
infants and their parents [40]. In addition, music therapy
serves as a stress-reducing intervention, contributing
not only to the short-term physiological stabilization of
preterm infants [41] but also to improvements in mater-
nal emotional states and behavioral responses [42-49].
Within neonatal intensive care settings, evidence also
suggests that music therapy can alleviate symptoms of
anxiety and depression among parents during hospi-
talization [50]. Importantly, the therapeutic target and
format of music therapy vary across studies. Some inter-
ventions primarily involve the infant, with the mother
present and participating to different degrees, whereas
others focus more directly on the mother or explicitly
target the mother—infant dyad. This distinction is rel-
evant because interventions involving active maternal
participation may influence maternal psychological out-
comes through mechanisms related to self-efficacy, emo-
tional regulation, and parent—infant bonding, in addition
to any direct effects on the infant. Overall, parents tend
to perceive music therapy as a meaningful and supportive
intervention that helps them manage the demands and
emotional challenges associated with the early stages of
their infant’s NICU stay [41].

To distinguish intervention-specific effects of music
therapy from nonspecific benefits of therapeutic atten-
tion and interpersonal support, storytelling was selected
as an active comparator. Storytelling may represent a rel-
evant psychosocial intervention in the neonatal setting
because, similar to music therapy, it provides structured,
individualized, and professionally guided interaction
while requiring active engagement with the parent—
infant dyad. An active comparator was selected because a
comparison with usual care or no additional intervention
would not allow the effects of music therapy to be read-
ily distinguished from nonspecific effects of receiving an
additional therapeutic intervention. Both interventions
provide structured, professionally guided interaction and
opportunities for emotional expression, communication,
and relational engagement. Thus, storytelling controls,
at least in part, factors such as professional attention,
social support, and participation in a structured thera-
peutic activity that may contribute to improvements in
maternal well-being. The use of an active comparator is
particularly relevant in neonatal care, where individual-
ized caregiving and supportive interpersonal interactions
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may themselves influence parental stress and well-being
[39, 51]. Recent randomized evidence comparing live-
performed music with storytelling in preterm infants
likewise supports the use of storytelling as a caregiving
comparator, demonstrating beneficial effects of both
interventions while allowing the intervention-specific
effects of music to be examined [52]. At the same time,
storytelling does not incorporate the specific musical,
rhythmic, and multisensory elements inherent in live
music therapy. Comparing music therapy with an active
psychosocial intervention therefore provides a more
stringent test of whether observed effects are attribut-
able to music therapy-specific mechanisms rather than to
therapeutic attention alone [53].

This study aimed to examine the prevalence of mater-
nal psychological distress and well-being among mothers
of preterm infants born at or after 32 weeks of gestation.
Maternal outcomes were compared between mothers
of infants who received music therapy and those who
received storytelling at three timepoints: directly after
birth before randomization, at the infant’s discharge
from the hospital, and around the infant’s first birthday.
We hypothesized that exposure to music therapy would
reduce maternal distress and improve psychological
well-being.

Materials and methods

Study design

The present study is a secondary analysis of prespecified
maternal outcomes from a prospective, randomized, con-
trolled clinical trial with two parallel study arms. The par-
ent randomized controlled trial investigated the effects
of live-performed music therapy versus storytelling on
physiological and behavioral parameters in preterm
infants and has been reported previously by Weinkoetz et
al. [52]. The present report focuses on maternal psycho-
logical outcomes, specifically depressive symptoms and
psychological distress, which were assessed using stan-
dardized maternal questionnaires.

In the parent trial, a total of 60 preterm infants were
recruited and randomized 1:1 to either the music therapy
(MT) or storytelling (ST) group. Block randomization
was chosen to minimize the risk of unequal distribu-
tion of participants between the groups and to enhance
the internal validity and comparability of the study arms.
Randomization was performed in fixed blocks of 20 par-
ticipants, thereby maintaining allocation balance while
reducing predictability. Infants in the intervention group
received standard neonatal care plus live-performed
music therapy, whereas infants in the control group
received standard neonatal care plus storytelling.

The present secondary analysis uses the maternal out-
come data collected within this randomized trial. These
outcomes are distinct from the infant physiological and
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behavioral outcomes reported in the companion publica-
tion by Weinkoetz et al. [52].

Sample size

The sample size for the parent randomized controlled
trial was determined based on the primary infant out-
comes. The maternal psychological outcomes assessed
in the present study, including depressive symptoms and
psychological distress, were prespecified secondary out-
comes of the parent trial. Therefore, the sample size was
not independently determined or powered specifically
for the maternal outcomes analyzed in the present sec-
ondary analysis.

An a priori sample size calculation was performed to
determine the number of infants required to detect a
clinically meaningful difference in maternal psycho-
logical distress between the two groups. Based on this
analysis, a minimum total sample size of 54 mothers was
estimated to be necessary. The calculation was informed
by prior data [54] and assumed a standardized effect size
of Cohen’s d=0.6 for the primary outcome, a two-sided
significance level (a) of 0.05, and a statistical power of
70% (1-B=0.70).

A total of 60 infants were recruited and randomized,
with 30 participants allocated to each study arm. The
present analyses of maternal psychological outcomes
were conducted using the available data from this pre-
specified secondary outcome assessment and should
therefore be considered exploratory with respect to sta-
tistical power for these endpoints.

Given the inherent uncertainty in precisely estimating
the true effect size in advance, as well as the potential for
participant attrition during the study period, the planned
recruitment target was increased beyond the minimum
required sample. Accordingly, the final target enrollment
was set at 60 participants, with 30 allocated to each study
arm to maintain adequate statistical power in the event of
dropouts or protocol deviations.

Eligibility and recruitment

The study took place in the neonatal care unit and neo-
natal intensive care unit of the University Hospital Essen,
Germany, a tertiary referral center providing specialized
care for preterm and high-risk neonates. Mothers of pre-
term infants born at this hospital between April 2023
and January 2024 with a gestational age (GA) of 32+0 to
36 + 6 weeks were eligible for participation.

Prior to study enrollment, parents received written
and verbal information about the study’s objectives, pro-
cedures, potential risks and benefits, and the voluntary
nature of participation. In addition, the same documents
also included written consent for data collection and pro-
cessing in accordance with applicable data protection
regulations. Parents received the information sheet and
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a copy of the signed consent form. The original signed
consent forms will be retained for a maximum of 10 years
following study completion.

This study was conducted in accordance with estab-
lished ethical standards for research involving human
participants. The study protocol was reviewed and
approved by the local ethics committee, the Approval
Committee of the Medical Faculty of the University of
Duisburg-Essen (reference number 23-11159-BO) on
April 23, 2023, prior to the commencement of the study.
The trial was registered retrospectively in the German
Clinical Trials Registry (DRKS00036274) on February
25, 2025. All study procedures were conducted in accor-
dance with the principles of the Declaration of Helsinki
and adhered to the Consolidated Standards of Reporting
Trials (CONSORT) guidelines to ensure methodologi-
cal rigor and transparent reporting. Informed consent
was obtained from all individual participants included
in the study. Human Ethics and Consent to Participate
declarations.

Interventions

Music therapy intervention

Participants infants allocated to the music therapy (MT)
group received live, individualized music therapy sessions
with a frequency of approximately three to four sessions
per week. Each session had a mean duration of about
25 min, allowing sufficient time for therapeutic engage-
ment while respecting the physiological vulnerability and
limited tolerance of preterm infants. The intervention
was initiated after randomization and continued until the
infant’s discharge from the neonatal unit or transfer to
another ward.

The music therapy sessions followed a standardized
protocol, and intervention integrity was monitored. All
sessions were conducted as individualized one-on-one
interventions by a certified music therapist with special-
ized training in neonatal music therapy and two trained
medical students. The therapeutic approach was tailored
to the infant’s behavioral state, physiological stability, and
individual cues, with continuous monitoring of tolerance
and responsiveness throughout each session.

In cases involving multiple births (e.g., twins or trip-
lets) who were accommodated side by side in a shared
bed and randomized to the same intervention group, the
therapy was administered simultaneously. Care was taken
to maintain an equal spatial distance between the thera-
pist and each infant to ensure balanced auditory expo-
sure. The orientation of the instrument was alternated
between infants during the session to provide equivalent
acoustic stimulation and minimize potential bias in sen-
sory input.

The instrument employed in this study was the San-
sula (Hokema Kalimbas, Germany), a commercially
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manufactured modified Kalimba (thumb piano) featur-
ing a wooden soundboard with metal tines mounted on
a drum membrane to enhance resonance. This construc-
tion produces a particularly soft, warm, and sustained
tonal quality characterized by gentle overtones and low
dynamic intensity, making it especially suitable for use
in the sensitive acoustic environment of neonatal care
settings.

The instrument is held with both hands and played by
plucking the tines with the thumbs, generating continu-
ous, flowing tones with a calm and resonant timbre. For
this study, the instrument Sansula tuned to A minor
was used to provide a harmonically coherent and emo-
tionally neutral tonal framework. Predominantly, the
three lowest tones (A, C, and E’) were utilized, as lower
frequencies are perceived as less stimulating and more
soothing, thereby minimizing the risk of overstimula-
tion in preterm infants. The musical material was not
pre-composed but improvised in real time. This impro-
visational approach allowed the therapist to responsively
adapt melodic contour, tempo, rhythm, phrasing, and
dynamics to the infant’s behavioral state and physiologi-
cal parameters, such as breathing pattern, facial expres-
sion, motor activity, and overall arousal level. In this way,
the infant’s cues actively shaped the musical interaction,
fostering a process of attuned, individualized therapeutic
engagement.

During the intervention, infants remained either in
their incubator, in a heated cot, or were held by a par-
ent or relative depending on their clinical condition and
routine care procedures. The therapist positioned herself
either standing or seated beside the infant, maintaining
approximately 20-30 c¢cm distance between the instru-
ment and the infant’s head [55]. This proximity was cho-
sen to ensure that the infant was gently enveloped by both
the auditory stimulus and the subtle vibrational qualities
of the instrument, while preserving a safe and non-intru-
sive therapeutic environment. Mothers could attend the
sessions if they wished, but their presence was not a pre-
requisite for participation and had no bearing on study
inclusion or intervention delivery, thereby maintaining
both ethical and methodological neutrality. Continuous
observation of the infant’s tolerance and physiological
stability was maintained throughout the session to ensure
safety and appropriateness of the intervention.

Storytelling intervention (control group)

Storytelling (ST) was implemented as an alternative live-
performed intervention, serving as a non-musical, devel-
opmentally supportive stimulus for preterm infants. The
initial storytelling session was conducted shortly after
birth at a frequency of approximately three to four times
per week. Each session lasted on average about 25 min,
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a duration selected to balance sufficient sensory stimula-
tion with the limited tolerance of preterm infants.

Sessions were carried out either by the certified ther-
apist or by a trained medical student, who positioned
themselves standing or seated beside the infant to main-
tain a consistent and gentle presence. In cases involving
multiple births (e.g., twins or triplets) placed in the same
incubator or bed and allocated to the same intervention
group, storytelling sessions were delivered concurrently,
with attention to equal spatial positioning relative to each
infant to ensure uniform exposure. Mothers were allowed
to be present during the sessions; however, their presence
was not required and did not influence participation in
the study, preserving both ethical and methodological
neutrality.

During each intervention, infants were read three
selected stories from the German collection Kuschel-
geschichten zur guten Nacht [56]: Trdum schon, kleiner
Bdir [Sweet Dreams, Little Bear], Wovon kleine Schwal-
ben trdumen [What Little Swallows Dream Of], and Der
Igel Isidor [Isidor the Hedgehog]. The narratives were
delivered with a slow, controlled tempo, soft vocal qual-
ity, and rhythmic prosody to promote a soothing audi-
tory environment. In addition, the narrator incorporated
improvised modifications during and after the reading,
adjusting speech rate, intonation, and phrasing in real
time according to the infant’s behavioral cues and physi-
ological responses. This responsive approach allowed for
individualized, developmentally sensitive exposure to
verbal and prosodic stimuli.

Questionnaires

Evidence from previous research indicates that music
therapy may have a beneficial impact on parental experi-
ences and psychological well-being [43, 49]. To evaluate
these effects, mothers in both groups, music therapy and
storytelling, completed the German versions of the Cen-
ter for Epidemiologic Studies Depression Scale (CES-D)
and the Impact of Event Scale—Revised (IES-R). Assess-
ments were conducted at three timepoints: prior to the
first intervention session, at infants’ discharge from the
hospital, and around the infant’s corrected age of one
year.

CES-D

The Allgemeine Depressions—Skala (ADS-L) represents
the German adaptation of the Center for Epidemiologic
Studies Depression Scale (CES-D) [57] and is a self-
report questionnaire designed to assess depressive symp-
tomatology in adults. The scale comprises 20 self-report
items formulated as first-person statements, which refer
to experiences and feelings during the week preced-
ing the assessment. The items capture a broad range of
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symptoms commonly associated with depression, includ-
ing affective, cognitive, somatic, and social dimensions.

Responses are provided on a 4-point Likert scale, rang-
ing from “rarely or none of the time (less than one day)”
(0), “some or a little of the time (one to two days)” (1),
“occasionally or a moderate amount of the time (three to
four days)” (2), to “most or all of the time (five to seven
days)” (3). Total scores range from 0 to 60, with higher
scores indicating greater depressive symptom burden.
Four items (items 4, 8, 12, and 16) are reverse scored
to serve as validity checks, ensuring accurate com-
prehension and helping to identify potential response
distortions.

IES-R

The Impact of Event Scale—Revised (IES-R) is a 22-item
self-report instrument designed to assess subjective
distress following exposure to a traumatic event. It was
developed by Weiss and Marmar (1996) [58] as an expan-
sion of the original Impact of Event Scale (IES), which
was based on a theoretical framework describing the
psychological consequences of traumatic stress [59].
The revision introduced 7 additional items related to the
hyperarousal symptoms of post-traumatic stress disorder
(PTSD), aimed at capturing an additional core dimen-
sion of the disorder. The IES-R is not a diagnostic tool,
but it is widely used in both research and clinical con-
texts for screening and monitoring post-traumatic stress
symptoms. A German version was produced through a
standardized translation and back-translation process,
ensuring linguistic and conceptual equivalence with the
original instrument [60, 61].

The IES-R demonstrates strong psychometric prop-
erties. Its three subscales, Intrusion, Avoidance, and
Hyperarousal, reflect the core symptom clusters of PTSD.
The scale has shown robust construct validity, with con-
vergent validity confirmed through structured clinical
interviews and other established PTSD measures [61,
62]. Internal consistency is high, with Cronbach’s alpha
values typically exceeding 0.85 [63]. Additionally, the
instrument effectively distinguishes between acute stress
reactions and chronic PTSD [64], providing a structured
means for respondents to express psychological distress,
particularly when verbal expression is difficult [19]. The
IES-R has demonstrated good validity in distinguish-
ing individuals experiencing acute stress reactions from
those with post-traumatic stress disorder [64].

The subscales are composed of the following items:
Intrusion (items 1, 2, 3, 6, 9, 14, 16, 20), Avoidance (items
5,7,8,11, 12, 13, 17, 22), and Hyperarousal (items 4, 10,
15, 18, 19, 21). Maximum possible scores are 35 for Intru-
sion and Hyperarousal and 40 for Avoidance. A diagnos-
tic index for PTSD can be calculated using the formula
[60]:
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X = —0.02 X Intrusion + 0.07 X Avoidance
+ 0.15 x Hyperarousal — 4.36

Values above 0.0 indicate a high likelihood of PTSD. This
formula has been cross-validated in two independent
trauma-exposed samples, yielding reported sensitiv-
ity values between 0.70 and 0.76 and specificity values
between 0.88 and 0.90.

The IES-R is appropriate for individuals who have
experienced extreme and potentially traumatic events,
including sexual violence, war-related experiences, natu-
ral disasters, severe accidents, life-threatening medical
conditions, or highly stressful perinatal events such as
preterm birth. Its structured format allows for a stan-
dardized assessment of post-traumatic stress symptoms
across diverse clinical and research populations.

Statistical analysis

Continuous variables are reported as mean with standard
deviation (SD) for symmetrical distributions or normally
distributed data, and as means with corresponding con-
fidence intervals (CI) or assess the precision of an esti-
mate. Categorical variables are presented as absolute
counts and percentages. Statistical analyses and graphi-
cal representations were conducted using SAS Enterprise
Guide 8.4 (SAS Institute Inc., Cary, NC, USA).

Changes across the three measurement time points
(T1, T2, and T3) were compared between the two groups
receiving either music therapy (MT) or storytelling
(ST). Repeated measures ANOVA were not performed
because the study was not designed to test a specific
hypothesis regarding differences over time or between
groups. Moreover, statistical significance does not neces-
sarily correspond to clinical relevance. In line with rec-
ommendations by the American Statistical Association,
p-values were therefore not used as the primary criterion
for evaluating the relevance of the findings, as statistical
significance alone does not provide a measure of clinical
importance [62]. Instead, to provide an objective estimate
of the magnitude of the observed effects, effect sizes were
calculated for the between-group comparison of mean
changes from baseline (T1) to follow-up at the infants’
discharge from hospital (T2) and at approximately the
infants’ first birthday (T3). Effect sizes were expressed as
Cohen’s d and calculated using pooled weighted standard
deviations.

Results
Patients
Between April 2023 and January 2024, a total of 60 moth-
ers of preterm infants born at the University Hospi-
tal Essen with a gestational age of 32+0 to 36 +6 weeks
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‘ Assessed for eligibility

(n=92)

|

Fig. 1 Flowchart of the included and excluded mothers of preterm infants

were considered eligible for participation in the study.
An additional 32 mothers were excluded prior to enroll-
ment. The primary reason for exclusion was an antici-
pated hospital stay of <7 days (n=26). Other reasons
included infant death prior to recruitment (= 2), inabil-
ity to obtain informed consent due to language barriers
(n=2), parental refusal to participate (n=1), and trans-
fer to another hospital (n=1). The 60 enrolled partici-
pants were randomly assigned in a 1:1 ratio to one of two
groups: 30 mothers whose infants received music therapy
and 30 mothers whose infants received storytelling. The
study enrollment and randomization process are summa-
rized in Fig. 1 as a flowchart.

The mean+SD gestational age was 34.6+1.1
weeks (range 32+3-36+4) for MT, 34.3+1.2 weeks
(32+0-36+5) for ST, and 34.7 + 1.4 weeks (32 +0-36 +6)
among excluded participants. Maternal age at deliv-
ery was comparable between MT (33.8+6.1 years,
range 21-47) and ST (32.9+5.3 years, range 21-45),
while excluded mothers were slightly younger on aver-
age (30.8+5.1 years, range 22-39). Mean gravidity was
29+2.1 for MT and 2.5+2.3 for ST, and the average
number of children was 2.2+1.8 for MT and 2.3+ 1.4 for
ST. Cesarean delivery was highly prevalent in all groups
and occurred in all cases within the MT cohort (100%),
compared with 93% in the ST cohort and 91% among
excluded participants.

Overall, both groups, MT and ST, were well matched in
terms of gestational age, maternal age, pregnancy history,
and number of children, supporting the comparability of
the groups for subsequent analyses. Minor differences,
such as the slightly higher cesarean section rate in the

Included and randomised Excluded
(n=60) (n=32)
Music therapy ] Storytelling * Approached (n =3) * Not approached (n = 29)
group prlor t°_ group * participating denied (n=1) « death before recruitment (n=2)
(n = 30) randomization (n = 30) + language barrier (n=2) + transfer to another hospital (n=1)
_I * too short anticipated hospital stay (n=26)
Music therapy infntel Storytelling
group discharge from group
(n=30) hospital (n=29)
[
Music therapy around the Storytelling
group infants’ first group
(n=30) birthday (n=29)

Table 1 Clinical characteristics of the included and excluded
mothers of preterm infants

Intervention  Control group Excluded
group (music  (storytelling) patients
therapy) (n=30) (n=32)
(n=30)

Gestational age, 346+1.1 343+1.2 347+14

weeks, mean+SD (32+3-36+4) (32+0-36+5) (32+0-36+6)

(range)

Mothers age at birth, 33.8+6.1 329453 30.8+5.1
years, mean+SD (21-47) (21-45) (22-39)
(range)

Gravida, n, 29+2.1(1-9) 25+£23(1-12) 28+£19(1-7)
mean+£SD (range)

Number of children, 22+1.8(1-10) 23+14(1-7) 26+15(1-6)
n, mean+SD (range)

Sectio Caesarea, 30 (100) 28(93) 29 (91)

n (%)

Period between in-  344+10.2 348+10.2 357+6.6
fants'discharge and  (340-348) (344-352) (355-359)

infants'first birthday,

days, mean+SD

(range)

Notes. Data are presented as mean and standard deviation, if not indicated
otherwise

intervention group, are acknowledged but are unlikely
to substantially affect group comparability. The detailed
clinical characteristics of both included and excluded
mothers of preterm infants, stratified by study group, are
summarized in Table 1.

Interventions
A total of 552 intervention sessions were delivered,
comprising 303 sessions of live music therapy and 249
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Table 2 Total CES-D scores (mean and 95% confidence interval) of mothers of preterm infants with music therapy and storytelling
directly after birth before randomization (T1), at the infants’ discharge from hospital (T2) and around the infants'first birthday (T3)

Score Therapy T1 T2 T3
N Mean (95% Cl) N Mean (95% Cl) N Mean (95% Cl)
CES-D Total Score Music therapy 30 35.5(31.5-394) 30 13.1(10.9-15.3) 30 6.7 (5.9-7.6)
Storytelling 30 359(34.0-37.9) 29 25.2(22.8-27.7) 29 10.8 (9.1-12.4)
40 A
30 -
G') %
—
Q
(6]
» 20
Q
(9]
L
(@)
g 10 - %
a I
0 -

T
T1

after birth before randomization

T

T2

at the infants’ discharge

T
T3
around the infants’ first birthday

Fig. 2 Total CES-D scores of mothers of preterm infants with music therapy (red) and storytelling (blue) directly after birth before randomization (T1), at
the infants’discharge from hospital (T2) and around the infants'first birthday (T3). Error bars represent 95% confidence intervals

sessions of storytelling. The initial MT session was deliv-
ered at a median postnatal age of 4.5 days (range 1-26),
the first ST session occurred at a median age of 3 days
(range 2-16). The duration of individual sessions was
at median 24 min (range 20-35) for MT and 25 min
(range 11-29) for ST. Infants in the MT cohort received a
median of 9.5 sessions (range 1-29), while infants in the
ST cohort received a median of 7 sessions (range 3—32).

CES-D

Table 2 presents the Center for Epidemiologic Studies
Depression Scale (CES-D) total scores across three mea-
surement time points (T1, T2, T3) for the two groups,
music therapy and storytelling. At baseline (T1), there
were no differences between mothers of infants assigned
to music therapy and those assigned to storytelling with
respect to depressive symptoms, as measured by the
CES-D. Specifically, the mean CES-D scores were 35.5
(95% CI 31.5-39.4) for the music therapy group and 35.9
(95% CI 34.0-37.9) for the storytelling group. At T2,
mothers in the music therapy intervention group exhib-
ited lower CES-D scores (mean 13.1, 95% CI 10.9-15.3)
compared with those in the control group (mean 25.2,

95% CI 22.8-27.7). At T3, both groups demonstrated
further improvement. The music therapy group reached
a low mean score of 6.7 (95% CI 5.9-7.6), whereas the
storytelling group decreased to 10.8 (95% CI 9.1-12.4)
(Table 2; Fig. 2).

The mean differences of CES-D total scores from base-
line (T1) to the infants’ discharge from hospital (T2) were
-22.4 (95% CI -26.8—(-18.0)) among mothers whose
infants received music therapy compared to —10.7 (95%
CL: -13.7 to —7.7) among mothers in the storytelling
group. The mean differences of CES-D total scores from
T1 to the T3 (infants’ first birthday) were —28.8 (95% CI
—32.7-(-24.8)) among mothers whose infants received
music compared to -252 (95% CI -27.7 to -22.7)
among mothers in the storytelling group. The effect
sizes were strong for CES-D difference between T1 and
T2 and low for the difference between T1 and T3, indi-
cating a comparatively smaller difference between the
groups at the 12-month follow-up (Table 3).Overall, both
interventions were associated with a reduction in depres-
sive symptoms from T1 to T3; however, the magnitude
of improvement was higher and the rate of decline more
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Table 3 Mean differences of the total CES-D Scores of mothers of preterm infants born > 32 gestational weeks with music therapy
(intervention group) and storytelling (control group) between assessment directly after birth before randomization (T1) and at the
infants’discharge from hospital (T2) and between assessment directly after birth before randomization (T1) and around the infants first
birthday (T3)

Difference between T1 and T3

Mean (95% Confidence Interval)

Intervention Group
(music therapy) (storytelling) (music therapy) (storytelling)

CES-D Total Score -224(-26.8-(-18.0) —10.7 (-13.7-(=7.7)) 1.0 —-28.8 (-32.7-(-24.8)) -252 (=27.7-(=22.7)) 04

Notes. All data are presented as mean and 95% confidence intervals. *Cohen’s d between music therapy and storytelling group

Difference between T1 and T2
Mean (95% Confidence Interval)
Intervention Group

Control Group Effect size* Control Group Effect size*

Table 4 Total and subcategories IES-R scores (mean and 95% confidence interval) of mothers of preterm infants with music therapy
and storytelling directly after birth before randomization (T1), at the infants'discharge from hospital (T2) and around the infants'first
birthday (T3)

Score Therapy T1 T2 T3
N Mean (95% Cl) N Mean (95% Cl) N Mean (95% Cl)
IES-R Intrusion Music therapy 30 199 (17.3-224 30 55(3.7-73) 30 47 (2.7-67)
Storytelling 30 0(16.2-1 29 11.9(9.9-13.8) 29 50 (3.5-64)
IES-R Avoidance Music therapy 30 3(16.9-21. 30 4.1 (1.9-6. 3) 30 2.7 (1.0-4.4)
Storytelling 30 .0 (17.0-21. 29 11.6(9.6-13.6) 29 43 (2.6-6.1)
IES-R Hyperarousal Music therapy 30 28.8 (26.5-31. 30 11.5(94-13.5) 30 15.3(13.5-17.0)
Storytelling 30 283 (26.7-29.9 29 252(235 27.0) 29 162( 44-18.1)
IES-R Total Score Music therapy 30 1.7(1.2-2.2) 30 -22(-26-(-1.8)) 30 8(=2-2-(-14)
Storytelling 30 1.6(1.2-1.9) 29 0.5 (0.1-0.8) 29 5(=19-(-1.2))

Notes. All data are presented as mean and 95% confidence intervals. *Cohen’s d between music therapy and storytelling group

pronounced in the music therapy group compared to the
storytelling group (Table 3).

IES-R

Table 4 presents the mean absolute values of the IES-R
total score as well as its subscale scores (intrusion, avoid-
ance, and hyperarousal), for mothers whose infants were
assigned to either the music therapy intervention or the
storytelling control intervention at T1, T2, and T3. At
baseline (T1), no significant differences were observed
between mothers of infants assigned to the music ther-
apy group and those assigned to the storytelling group
with regard to post-traumatic stress-related symptoms,
as measured by the Impact of Event Scale—Revised
(IES-R). Analysis of both, the total IES-R score and the
individual subscale scores, demonstrated a more pro-
nounced reduction from T1 to T2 in the music therapy
group compared with the control group. At the one-year
follow-up (T3), the observed values in the IES-R were
only marginally lower than those obtained at infants’ dis-
charge from the hospital (T2) (Table 4; Fig. 3).

The mean differences in IES-R total scores between
T1 and T2 were -3.9 (95% CI -4.6—(-3.3)) in mothers
with music therapy and -1.1 (95% CI -1.6—-(-0.6)) in
mothers with storytelling. All subscales, including intru-
sion, avoidance, and hyperarousal, demonstrated greater
reductions in mothers whose infants received music ther-
apy. The mean differences in IES-R total scores between
T1 and T3 were -3.5 (95% CI —4.1-(-2.9)) in mothers

with music therapy and -3.1 (95% CI -3.6—(-2.6)) in
mothers with storytelling (Table 4). Effect sizes were low
for IES-R and the subscales. However, strong effect sizes
were observed for the overall IES-R score, and the hyper-
arousal subscale, while moderate effect sizes were found
for the intrusion and avoidance subscales (Table 5).

Discussion

This study investigated the effects of live music therapy
compared with live storytelling on maternal psychologi-
cal outcomes during and after NICU hospitalization of
preterm infants. Maternal depressive and post-traumatic
stress symptoms decreased substantially over time in
both study groups. While baseline values were com-
parable between the two groups, marked divergences
emerged at T2, with greater improvements observed in
the music therapy group. During the infants’ first year of
life, these differences attenuated, but measurable differ-
ences between the groups remained evident at T3. Large
effect sizes were observed for both CES-D and IES-R at
T2. Although between-group differences decreased over
the first year of life, moderate effect sizes remained evi-
dent at T3, indicating sustained benefits. Importantly,
the magnitude of the observed between-group differ-
ences decreased over time. While large effect sizes were
observed at hospital discharge (T2), the effect sizes at the
12-month follow-up (T3) were notably smaller, although
still moderate. Thus, the findings should not be inter-
preted as indicating an unchanged or equally strong
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Total IES-R score

-4

T1

after birth before randomization

T2

at the infants’ discharge

T T

T3

around the infants’ first birthday

Fig. 3 Total IES-R scores of mothers of preterm infants with music therapy (red) and storytelling (blue) directly after birth before randomization (T1), at
the infants’discharge from hospital (T2) and around the infants'first birthday (T3). Error bars represent 95% confidence intervals

Table 5 Mean differences of the total and subcategories IES-R Scores of mothers of preterm infants born > 32 gestational weeks with
music therapy (intervention group) and storytelling (control group) between assessment directly after birth before randomization (T1)
and at the infants' discharge from hospital (T2) and between assessment directly after birth before randomization (T1) and around the

infants'first birthday (T3)

Difference between T1 and T2
Mean (95% Confidence Interval)

Difference between T1 and T3
Mean (95% Confidence Interval)

Intervention Group Control Group Effect size* Intervention Group Control Group Effect size*
(music therapy) (storytelling) (music therapy) (storytelling)

IES-R Intrusion -14.4 (-17.4-(-11.3)) -6.1 (-8.7-(-3.5)) 09 -15.2 (-18.3-(-12.0)) -13.0 (-15.3-(-10.7)) 03

IES-R Avoidance -15.2 (-184-(-12.0)) -74(10.1-(-4.6)) 0.9 -16.6 (-19.5-(-13.7)) -14.7 (-17.2-(-12.1)) 03

IES-R Hyperarousal -17.3 (-204-(-14.3)) -3.1(-54-(-0.8)) 16 -13.5(-16.4-(-10.7)) -12.1 (-14.5-(-9.7)) 0.1

IES-R Total Score -39 (-4.6-(-3.3)) -1.1 (-1.6-(-0.6)) 15

-3.5(-4.1-(-29)) -3.1 (-3.6-(-2.6)) 04

Notes. All data are presented as mean and 95% confidence intervals. *Cohen’s d between music therapy and storytelling group

treatment effect throughout the entire first year. Rather,
the results suggest an attenuation of the initial benefit
over time, with some residual advantage of music ther-
apy remaining at 12 months. This pattern may reflect
the gradual convergence of maternal psychological out-
comes as families adapt to life after NICU discharge and
as other experiences and sources of support increasingly
influence maternal well-being. Nevertheless, the per-
sistence of measurable between-group differences at T3
suggests that the potential effects of the intervention may
extend beyond the immediate hospitalization period,
even if their magnitude diminishes over time. These find-
ings extend prior research documenting that mothers
of preterm infants are at elevated risk for postpartum
depression, anxiety, and post-traumatic stress symptoms
[9, 65]. Meta-analyses report prevalence rates of clinically
significant depressive symptoms between 25% and 40% in

NICU parents, with trauma-related symptoms of similar
frequency [66]. Moreover, longitudinal evidence indi-
cates that distress may persist beyond discharge, particu-
larly in cases of very or extremely preterm birth [66, 67].
Opverall, the results are consistent with previous research
demonstrating gradual psychological adjustment follow-
ing preterm birth, while also indicating that clinically
relevant distress may persist throughout the early post-
partum period and beyond hospital discharge [68-72].
The beneficial effects of music therapy observed in
this study are consistent with previous studies report-
ing improvements in parental stress, mood, and par-
ent—infant interaction following family-centered music
therapy interventions in neonatal settings [49, 70-72].
Notably, recent studies have demonstrated that music
therapy not only reduces maternal depressive and
stress symptoms during NICU hospitalization, but also
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positively influences maternal perception of the infant
and parent—infant bonding [46, 49]. These findings sup-
port the present results, suggesting that music therapy
enhances both emotional and cognitive aspects of mater-
nal adjustment.

We found that music therapy is more effective than
storytelling, particularly regarding maternal symptoms
around hospital discharge and possibly in the long term,
despite the relatively low intervention dose, with most
infants receiving only about nine sessions.

Music therapy likely exerts its effects via multiple
mechanisms, including modulation of the autonomic
nervous system activity, facilitation of emotional pro-
cessing, and enhancement of maternal self-efficacy and
bonding [49]. These processes are particularly relevant
in the NICU environment, which is frequently character-
ized by parental role alteration, high medical complexity,
and early separation from the infant [73, 74]. In contrast,
storytelling offers structured psychosocial engagement
and may provide emotional support and opportunities
for cognitive and relational processing. However, com-
pared with live music therapy, it appears to engage mul-
tisensory integration processes and stress-regulatory
mechanisms to a lesser extent. In particular, it lacks the
combination of auditory, rhythmic, and affective stimu-
lation inherent in live musical interaction, which may be
more directly involved in modulating autonomic arousal
and supporting emotional regulation.

The observed reductions in post-traumatic stress
symptoms are particularly important, as preterm
birth and NICU admission are commonly perceived
as traumatic events [9, 65], and trauma-informed care
approaches emphasize the need for early psychosocial
interventions in this population [75]. Music therapy may
serve as a non-verbal, emotionally regulating modal-
ity that supports trauma processing while strengthening
maternal identity and perceived competence, consistent
with current research demonstrating improved maternal
perception and bonding [46, 49]. With cesarian section in
more than 90% of mothers, all mothers were at increased
risk for postpartum depression and post-traumatic stress
symptoms [9, 65, 76]. While symptoms improved in both
the music therapy and storytelling groups over time,
music therapy demonstrated stronger short-term effects
and sustained advantages even at the 12-month follow-
up. These results contribute to the growing literature on
maternal mental health following preterm birth [9, 65,
77] and extend prior evidence that family-centered music
therapy is an effective intervention in neonatal care with
measurable benefits even one year after birth [70, 71,
72]. Future research using larger randomized controlled
trials is warranted to confirm these findings, clarify the
underlying mechanisms (e.g., stress regulation, bonding,
maternal self-efficacy). Given that the feasibility has been
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proven in numerous studies and settings, music therapy
research should focus on facilitating integration into rou-
tine clinical care.

The transition from NICU to home represents a critical
and often stressful period for parents of preterm infants,
characterized by increased caregiving responsibility and
reduced professional support [78, 79], with depressive
and trauma-related symptoms persisting or fluctuating
during the first postnatal year [70, 71, 80].

The possibility that music therapy may influence
maternal outcomes even in the absence of direct mater-
nal participation is noteworthy. In the NICU, maternal
psychological well-being is closely linked to perceptions
of infant safety, quality of care, and parental control.
Receiving information that the infant is participating in
an individualized therapeutic intervention may therefore
provide reassurance and contribute to a more positive
perception of the infant’s care. This may be particularly
relevant for mothers who are unable to attend every
intervention session because of their own medical condi-
tion, other caregiving responsibilities, or the practical cir-
cumstances of NICU hospitalization. However, because
maternal expectations and perceptions of the interven-
tion were not systematically assessed, the extent to which
such indirect effects contributed to the observed out-
comes remains uncertain.

Furthermore, studies have shown that early psychoso-
cial interventions in neonatal settings can exert lasting
benefits by improving parental self-efficacy and perceived
competence [79]. Improvements in parental cognitive
appraisal and confidence are associated with more sta-
ble long-term psychological adjustment after very pre-
term birth [80]. Music therapy may work through similar
mechanisms by facilitating co-regulation, emotional pro-
cessing, and parent—infant bonding during a period of
heightened vulnerability [81].

The clinical relevance of these findings warrants par-
ticular consideration beyond the observed differences
between groups. The large effect sizes observed for both
CES-D and IES-R at T2 indicate that the reductions in
depressive and post-traumatic stress symptoms were
substantial in magnitude. The persistence of moder-
ate effect sizes at T3 further suggests that the potential
benefit of music therapy may extend beyond the imme-
diate NICU period and remain relevant during the tran-
sition to home and the first year of parenthood. This is
clinically important given that persistent depressive and
trauma-related symptoms may adversely affect maternal
well-being, parental self-efficacy, and the developing par-
ent—infant relationship.

However, the observed changes should be interpreted
with caution with regard to established clinical thresh-
olds. The present study was not designed to determine
diagnostic remission or to assess whether individual
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participants crossed established thresholds for clinically
significant symptomatology, and minimally clinically
important differences (MCIDs) for CES-D and IES-R
changes specifically in mothers of preterm infants receiv-
ing NICU-based interventions have not been established
sufficiently to allow a direct interpretation of the pres-
ent findings. Consequently, the effect sizes cannot be
equated directly with clinically meaningful improvement
at the individual patient level. Nevertheless, the combi-
nation of substantial reductions in symptom scores, large
between-group effects at hospital discharge, and sus-
tained moderate effects at 12 months provides evidence
of a potentially meaningful clinical benefit. Future studies
should therefore complement continuous symptom mea-
sures with clinically interpretable outcomes, such as the
proportion of mothers moving below validated clinical
cut-offs or achieving a predefined clinically meaningful
improvement, to better determine the clinical impact of
music therapy.

Some methodological limitations should be considered.
Potential attention and nonspecific therapeutic effects
should also be considered when interpreting the observed
differences between the two intervention groups. Both
groups received structured therapeutic interaction,
including regular professional attention, emotional sup-
port, and opportunities for communication and relational
engagement. Therefore, some of the observed improve-
ments in maternal depressive and post-traumatic stress
symptoms may be attributable to nonspecific factors
common to both interventions, such as increased profes-
sional attention, perceived support, therapeutic alliance,
or positive expectations regarding the intervention. These
factors may have contributed to the overall improvement
observed in both groups and may partly explain why
symptom reductions were also evident in the storytelling
group. However, the greater improvements observed in
the music therapy group suggest that, in addition to these
shared therapeutic factors, music therapy may provide
intervention-specific benefits. Nevertheless, the present
study design does not allow the effects of music therapy
to be completely separated from attention, expectancy,
and other nonspecific therapeutic effects. Future trials
should therefore consider additional control conditions,
such as usual care or attention-matched non-therapeu-
tic interventions, as well as the assessment of treatment
expectations and therapeutic alliance, to better distin-
guish intervention-specific effects from general effects of
therapeutic attention and support.

Participants could not be blinded to group alloca-
tion because of the inherently perceptible nature of the
interventions. Knowledge of receiving music therapy
or storytelling may therefore have influenced mothers’
expectations and self-reported outcomes. Such expec-
tancy effects are particularly relevant in behavioral and
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psychosocial interventions, in which treatment pref-
erences and perceived credibility may contribute to
observed improvements. Future trials should therefore
consider assessing treatment expectations and prefer-
ences at baseline and, where feasible, therapeutic alliance
and perceived treatment credibility, to better account
for these potential sources of bias. Another limitation
concerns the limited number and timing of assessment
points, which do not allow the longitudinal trajectories
of maternal post-traumatic stress symptoms to be ade-
quately characterized. Previous research suggests that
individuals exposed to potentially traumatic events may
follow different symptom trajectories over time, includ-
ing resilience, recovery, delayed-onset post-traumatic
stress symptoms, and chronic or persistent symptoms.
With assessments at baseline, hospital discharge of
the infant, and again at the age of 12 months, the pres-
ent study could not determine which of these trajecto-
ries individual mothers followed. Future studies should
include more frequent assessments, particularly during
the transition from hospital to home and throughout the
first postnatal year, to better characterize the temporal
course of maternal post-traumatic stress symptoms and
identify distinct symptom trajectories. Another limita-
tion is the single-center design of the study, which may
limit the generalizability of the findings to other neona-
tal care settings, healthcare systems, and populations.
Characteristics of the participating NICU, including its
organizational structure, staffing, family-centered care
practices, and availability of psychosocial support, may
have influenced both the feasibility and the effects of
the interventions. In addition, the characteristics of the
participating mothers and infants may not fully repre-
sent the broader population of families experiencing pre-
term birth. Consequently, the observed effects should be
interpreted cautiously with regard to their applicability
to other clinical contexts. Multicenter studies involving
more diverse patient populations and different neonatal
care settings are needed to assess the external validity
and transferability of these findings.

Furthermore, it would be advisable to extend the inter-
ventions beyond the duration of the hospital stay and to
investigate this effectiveness. Maternal outcomes were
assessed exclusively via self-report instruments, although
validated, these measures may be influenced by response
bias.

An additional limitation is that several factors that may
have influenced maternal psychological outcomes during
the follow-up period were not systematically assessed.
Maternal attendance at individual music therapy or
storytelling sessions was not recorded, and therefore
the extent of mothers’ direct exposure to the respec-
tive interventions could not be quantified. Furthermore,
information on other forms of mental health support or
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psychological treatment received by mothers during the
follow-up period was not collected. Finally, we did not
assess whether mothers continued to engage in music-
or storytelling-related activities after discharge from the
neonatal unit. These factors may have contributed to
maternal psychological outcomes and cannot be ruled
out as potential confounders, particularly at the approxi-
mately one-year follow-up. Future studies should sys-
tematically document maternal attendance, subsequent
mental health interventions, and continuation of inter-
vention-related activities after discharge to better charac-
terize intervention exposure and potential confounding
over the follow-up period.

Conclusion

In summary, this study suggests that music therapy dur-
ing the hospitalization of preterm infants is associated
with long-lasting improvements in maternal psycho-
logical well-being and reductions in maternal depression
and psychological distress. Music therapy demonstrated
larger short-term effects compared with storytelling and
sustained advantages through the infants’ first birthday.
These findings support the integration of family-centered
music therapy as a meaningful adjunct intervention in
neonatal intensive care settings and highlight the impor-
tance of early psychosocial support in promoting long-
term maternal mental health following preterm birth.
Larger, multicenter randomized controlled trials are war-
ranted to confirm the observed effects, assess their gen-
eralizability, and further determine the long-term clinical
relevance of music therapy for maternal mental health
following preterm birth.

Acknowledgments
We would like to thank all the families who participated in this study.

Author contribution

SK: Conceptualization, methodology, investigation, funding acquisition,
project administration, resources, supervision, enrollment, randomization,
delivery of MT and ST, data collection, formal analysis, writing — original draft,
writing — review and editing. NJK: Delivery of MT and ST, data collection,
randomization, writing — review and editing. FS: writing — review and editing.
UF-M: Data collection, writing — review and editing. NB: Formal analysis,
visualization, writing — review and editing. AW: delivery of MT and ST, data
collection, formal analysis, writing — review and editing.

Funding

Open Access funding enabled and organized by Projekt DEAL. The authors
declare financial support was received for the research, authorship, and
publication of this article from the Stiftung Universitaetsmedizin Essen.

Data availability
All data generated or analyzed during this study are included in this article.
Further enquiries can be directed to the corresponding author.

Declarations

Ethics approval and consent to participate
The study protocol was reviewed and approved by the Ethics Committee of
the Medical Faculty of the University of Duisburg-Essen, approval number

(2026) 12:57

Page 13 of 15

23-11159-BO (23/04/2023). Written informed consent was obtained from all
participants included to the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Pediatrics |, University Hospital, University of Duisburg-
Essen, Hufeland Street 55, 45147 Essen, Germany

“Center for Translational Neuro- and Behavioral Sciences, Faculty of
Medicine, C-TNBS, University Duisburg-Essen, Essen, Germany

3Center of Artistic Therapy, University Medicine Essen, Essen, Germany
4Alanus University of Arts and Social Sciences, Alfter, Germany
SResearch Institute of Creative Arts Therapies, Alanus University, Alfter,
Germany

Received: 15 May 2026 / Accepted: 16 September 2026
Published online: 01 October 2026

References

1. Ohuma EO, Moller AB, Bradley E, Chakwera S, Hussain-Alkhateeb L, Lewin A,
Okwaraji YB, Mahanani WR, Johansson EW, Lavin T, Fernandez DE, Dominguez
GG, de Costa A, Cresswell JA, Krasevec J, Lawn JE, Blencowe H, Requejo J,
Moran AC. National, regional, and global estimates of preterm birth in 2020,
with trends from 2010: a systematic analysis. Lancet. 2023;402(10409):1261-
71. https://doi.org/10.1016/50140-6736(23)00878-4. Erratum in: Lancet.

2024 Feb 17;403(10427):618. doi: 10.1016/50140-6736(24)00267-8. PMID:
37805217.

2. World Health Organization [WHO]. (2023). Preterm birth. Available online at:
https://www.who.int/news-room/fact-sheets/detail/preterm-birth. (accessed
February 10, 2024).

3. Rogowski JA, Greenberg L, Edwards EM, Ehret DEY, Buzas JS, Horbar JD.
Outcomes for Very Preterm Infants Across Health Systems. JAMA Netw Open.
2025;8(6):2513274. https://doi.org/10.1001/jamanetworkopen.2025.13274 .
PMID: 40455446; PMCID: PMC12131092.

4. Perin J,Mulick A, Yeung D, Villavicencio F, Lopez G, Strong KL, Prieto-Merino
D, Cousens S, Black RE, Liu L. Global, regional, and national causes of under-5
mortality in 2000-19: an updated systematic analysis with implications for the
sustainable development goals. Lancet Child Adolesc Health. 2022;6(2):106—-
115.10.1016/52352-4642(21)00311-4. Epub 2021 Nov 17. Erratum in: Lancet
Child Adolesc Health. 2022 Jan;6(1):e4. https://doi.org/10.1016/52352-4642(2
1)00382-5. PMID: 34800370; PMCID: PMC8786667.

5. Mercer RT. Becoming a mother versus maternal role attainment. J Nurs Schol-
arsh. 2004;36(3):226 - 32. https://doi.org/10.1111/j.1547-5069.2004.04042 x.
PMID: 15495491.

6. DeaveT, Johnson D, Ingram J. Transition to parenthood: the needs of
parents in pregnancy and early parenthood. BMC Pregnancy Childbirth.
2008;8:30. https://doi.org/10.1186/1471-2393-8-30 . PMID: 18664251; PMCID:
PMC2519055.

7. Shaw RJ, Lilo EA, Storfer-Isser A, Ball MB, Proud MS, Vierhaus NS, Huntsberry A,
Mitchell K, Adams MM, Horwitz SM. Screening for symptoms of postpartum
traumatic stress in a sample of mothers with preterm infants. Issues Ment
Health Nurs. 2014;35(3):198-207. PMID: 24597585; PMCID: PMC3950960.

8. Pranal M, Legrand A, de Chazeron |, Llorca PM, Vendittelli F. Prevalence of
maternal psychological disorders after immediate postpartum haemorrhage:
a repeated cross-sectional study - the PSYCHE* study protoco. BMJ Open.
2019;9(9):027390. https://doi.org/10.1136/bmjopen-2018-027390 . PMID:
31488469; PMCID: PMC6731911.

9. Yildiz PD, Ayers S, Phillips L. The prevalence of posttraumatic stress disorder
in pregnancy and after birth: A systematic review and meta-analysis. J Affect
Disord. 2017,208:634-45. https://doi.org/10.1016/}.jad.2016.10.009 . Epub
2016 Oct 27. PMID: 27865585.

10. Obeidat HM, Bond EA, Callister LC. The parental experience of having an
infant in the newborn intensive care unit. J Perinat Educ. 2009 Sum-
mer;18(3):23-9. https://doi.org/10.1624/105812409X461199 . PMID:
20514124; PMCID: PMC2730907.


https://doi.org/10.1016/S0140-6736(23)00878-4
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://doi.org/10.1001/jamanetworkopen.2025.13274
https://doi.org/10.1016/S2352-4642(21)00382-5
https://doi.org/10.1016/S2352-4642(21)00382-5
https://doi.org/10.1111/j.1547-5069.2004.04042.x
https://doi.org/10.1186/1471-2393-8-30
https://doi.org/10.1136/bmjopen-2018-027390
https://doi.org/10.1016/j.jad.2016.10.009
https://doi.org/10.1624/105812409X461199

Kobus et al. Maternal Health, Neonatology and Perinatology

20.

22.

23.

24,

25.

26.

27.

28.

Schecter R, Pham T, Hua A, Spinazzola R, Sonnenklar J, Li D, Papaioannou H,
Milanaik R. Prevalence and Longevity of PTSD Symptoms Among Parents of
NICU Infants Analyzed Across Gestational Age Categories. Clin Pediatr (Phila).
2020;59(2):163-9. Epub 2019 Dec 13. PMID: 31833404.

Henderson J, Carson C, Redshaw M. Impact of preterm birth on maternal
well-being and women'’s perceptions of their baby: a population-based
survey. BMJ Open. 2016;6(10):e012676. https://doi.org/10.1136/bmjopen-201
6-012676 . PMID: 27855105; PMCID: PMC5073632.

lonio C, Mascheroni E, Colombo C, Castoldi F, Lista G. Stress and feelings in
mothers and fathers in NICU: identifying risk factors for early interventions.
Prim health care Res Dev. 2019;20:e81. https://doi.org/10.1017/51463423619
000021.

Pavlyshyn H, Sarapuk |, Saturska U. Maternal Stress Experience in the Neonatal
Intensive Care Unit after Preterm Delivery. Am J Perinatol. 2024;41(9):1155-62.
https://doi.org/10.1055/5-0042-1747942 . Epub 2022 Aug 27. PMID:
36029767.

Feeley N, Gottlieb L, Zelkowitz P. Mothers and fathers of very low-birthweight
infants: similarities and differences in the first year after birth. J Obstet Gyne-
col Neonatal Nurs. 2007 Nov-Dec;36(6):558 - 67. https://doi.org/10.1111/j.155
2-6909.2007.00186.x. PMID: 17973699.

Caporali C, Pisoni C, Gasparini L, Ballante E, Zecca M, Orcesi S, Provenzi L. A
global perspective on parental stress in the neonatal intensive care unit: a
meta-analytic study. J Perinatol. 2020;40(12):1739-52. https://doi.org/10.1038
/s41372-020-00798-6 . Epub 2020 Sep 8. PMID: 32901116.

Laccetta G, Di Chiara M, De Nardo MC, Terrin G. Symptoms of post-traumatic
stress disorder in parents of preterm newborns: A systematic review of inter-
ventions and prevention strategies. Front Psychiatry. 2023;14:998995. https://
doi.org/10.3389/fpsyt.2023.998995.

Slomian J, Honvo G, Emonts P, Reginster JY, Bruyere O. Consequences of
maternal postpartum depression: A systematic review of maternal and infant
outcomes. Women'’s health. (London England). 2019;15:1745506519844044.
https://doi.org/10.1177/1745506519844044.

Ndjomo G, Njiengwe E, Moudze B, Guifo O, Blairy S. Posttraumatic stress,
anxiety, and depression in mothers after preterm delivery and the associated
psychological processes. BMC Pregnancy Childbirth. 2025;25(1):413. https://d
0i.org/10.1186/512884-025-07507-1 . PMID: 40200246; PMCID: PMC11980064.
Nguyen CTT, Sandhi A, Lee GT, Nguyen LTK, Kuo SY. Prevalence of and factors
associated with postnatal depression and anxiety among parents of preterm
infants: A systematic review and meta-analysis. J Affect Disord. 2023,322:235-
48. Epub 2022 Nov 15. PMID: 36400151.

Leahy-Warren P, Coleman C, Bradley R, Mulcahy H. The experiences of moth-
ers with preterm infants within the first-year post discharge from NICU: social
support, attachment and level of depressive symptoms. BMC Pregnancy
Childbirth. 2020;20(1):260. https://doi.org/10.1186/512884-020-02956-2.
Cimpian DM, Strete GE, Cimpian Cl, Suciu LM, Cucerea M, Bacarea V, Puscasiu
L. The Impact of Preterm Birth on Parents’Mental Health and the Role of Fam-
ily-Centred Interventions: A Narrative Review. Child (Basel). 2025;12(10):1311.
https://doi.org/10.3390/children12101311 . PMID: 41153493; PMCID:
PMC12564458.

Sarfo JO, Segalo P.Truly, | was not ready to give birth... : navigating the com-
plex intersections of preterm motherhood and mental health. Discov Public
Health. 2026;23:38. https://doi.org/10.1186/512982-026-01370-x.

Salome S, Mansi G, Lambiase CV, Barone M, PiroV, Pesce M, Sarnelli G,
Raimondi F, Capasso L. Impact of psychological distress and psychophysical
wellbeing on posttraumatic symptoms in parents of preterm infants after
NICU discharge. Ital J Pediatr. 2022;48(1):13. https://doi.org/10.1186/513052-0
22-01202-z . PMID: 35073953; PMCID: PMC8785440.

O'Dea GA, Youssef GJ, Hagg LJ, Francis LM, Spry EA, Rossen L, Smith |, Teague
SJ, Mansour K, Booth A, Davies S, Hutchinson D, Macdonald JA. Associations
between maternal psychological distress and mother-infant bonding: a sys-
tematic review and meta-analysis. Arch Women Ment Health. 2023,26(4):441-
52. https://doi.org/10.1007/500737-023-01332-1.

Coo S, Garcia M, Prieto F. Quality of mother-infant interaction, breastfeeding,
and perinatal mental health. Infant Behav Dev. 2024;75:101946. https://doi.or
9/10.1016/j.infoeh.2024.101946 . Epub 2024 Mar 28. PMID: 38552559.

Erdei C, Feldman N, Koire A, Mittal L, Liu CHJ. COVID-19 Pandemic Experi-
ences and Maternal Stress in Neonatal Intensive Care Units. Child (Basel).
2022;9(2):251. https://doi.org/10.3390/children9020251 . PMID: 35204971;
PMCID: PMC8870163.

Meesters N, van Dijk M, Sampaio de Carvalho F, Haverman L, Reiss IKM, van
den Simons SHP. COVID-19 lockdown impacts the wellbeing of parents

with infants on a dutch neonatal intensive care unit. J Pediatr Nurs 2022

(2026) 12:57

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 14 of 15

Jan-Feb;62:106-12. doi: 10.1016/j.pedn.2021.09.024. Epub 2021 Sep 28. PMID:
34642075; PMCID: PMC8482115.

Coté-Corriveau G, Paradis G, Luu TM, Ayoub A, Bilodeau-Bertrand M, Auger

N. Longitudinal risk of maternal hospitalization for mental illness following
preterm birth. BMC Med. 2022,20(1):447. https://doi.org/10.1186/512916-02
2-02659-9 . PMID: 36397055; PMCID: PMC9670637.

Kutahyalioglu NS, Scafide KN. Effects of family-centered care on bonding: A
systematic review. J Child Health Care. 2023;27(4):721-37. https://doi.org/10.1
177/13674935221085799 . Epub 2022 Apr 17. PMID: 35430900.

Al Maghaireh DF, Abdullah KL, Chan CM, Piaw CY, Al Kawafha MM. Systematic
review of qualitative studies exploring parental experiences in the Neonatal
Intensive Care Unit. J Clin Nurs. 2016;25(19-20):2745-56. https://doi.org/10.1
111/jocn.13259. Epub 2016 Jun 3. PMID: 27256250.

Ramos BA, Formiga CKMR, Oliveira NRG, Marcal PGE, Ferreira RG, Saidah TK,
Amaral WND. Relationship between Maternal Stress and Neurobehavioral
Indicators of Preterm Infants in the Neonatal Intensive Care Unit. Child (Basel).
2024;11(8):889. https://doi.org/10.3390/children11080889 . PMID: 39201824;
PMCID: PMC11352557.

Trumello C, Candelori C, Cofini M, Cimino S, Cerniglia L, Paciello M, Babore

A. Mothers' Depression, Anxiety, and Mental Representations After Preterm
Birth: A Study During the Infant’s Hospitalization in a Neonatal Intensive Care
Unit. Front Public Health. 2018;6:359. PMID: 30581812; PMCID: PMC6293875.
Keuter T. Geschwister Friihgeborener Kinder. Eine Empirische Untersuchung;
Staatsexamensarbeit an der Universitat KdIn. Hamburg, Germany: Diplomica
GmbH; 2003.

Aly M. Das Sorgenkind Im Ersten Lebensjahr. Frihgeboren, Entwicklungs-
verzogert, Behindert—Oder Einfach Anders? Ein Ratgeber fir Eltern. Berlin/
Heidelberg, Germany: Springer; 1999.

Olshtain-Mann O, Auslander GK. Parents of preterm infants two months after
discharge from the hospital: are they still at (parental) risk? Health Soc Work.
2008;33(4):299-08. https://doi.org/10.1093/hsw/33.4.299. PMID: 19070277.
Benzies KM, Magill-Evans JE, Hayden KA, Ballantyne M. Key components of
early intervention programs for preterm infants and their parents: a system-
atic review and meta-analysis. BMC Pregnancy Childbirth. 2013;13:510. https:/
/doi.org/10.1186/1471-2393-13-S1-S10.

Lau C, Turcich MR, Smith EO. Early detection of parenting stress in mothers of
preterm infants during their first-year home. BMC Psychol. 2020,8:66. https://
doi.org/10.1186/540359-020-00435-z.

Haslbeck FB, Bassler D. Clinical practice protocol of creative music therapy for
preterm infants and their parents in the neonatal intensive care unit. J Vis Exp.
2020;7. https://doi.org/10.3791/60412.

Ettenberger M, Cérdenas CR, Parker M, Odell-Miller H. Family-centred music
therapy with preterm infants and their parents in the neonatal intensive

care unit (NICU) in Colombia—a mixed-methods study. Nord J Music Ther.
2016;26:207-34. https://doi.org/10.1080/08098131.2016.1205650.

Standley J. Music therapy research in the NICU: an updated meta-analysis.
Neonatal Netw. 2012,;31:311-6. https://doi.org/10.1891/0730-0832.31.5.311.
Neri E, Agostini F, Salvatori P, Biasini A, Monti F. Mother-preterm infant interac-
tions at 3 months of corrected age: influence of maternal depression, anxiety
and neonatal birth weight. Front Psychol. 2015;6:1234. PMID: 26388792;
PMCID: PMC4554962.

Welch MG, Halperin MS, Austin J, Stark RI, Hofer MA, Hane AA, Myers MM.
Depression and anxiety symptoms of mothers of preterm infants are
decreased at 4 months corrected age with Family Nurture Intervention in the
NICU. Arch Womens Ment Health. 2016;19(1):51-61. https://doi.org/10.1007/s
00737-015-0502-7 . Epub 2015 Mar 1. PMID: 25724391.

WuIffV, Hepp P, Wolf OT, Fehm T, Schaal NK. The influence of maternal sing-
ing on well-being, postpartum depression and bonding - a randomised,
controlled trial. BMC Pregnancy Childbirth. 2021;21(1):501. https://doi.org/10.
1186/512884-021-03933-z . PMID: 34247578; PMCID: PMC8273948.

Kigamwa P. Comorbid postpartum anxiety and depression and associated
factors in mothers with Pre-Term Births: a descriptive comparative study.
2020. https://doi.org/10.21203/RS.3.RS-19980/V1.

Kobus S, Diezel M, Huening B, Dewan MV, Felderhoff-Mueser U, Bruns N.
Parents' Perception of Family-Centered Music Therapy with Stable Preterm
Infants. Int J Environ Res Public Health. 2021;18(23):12813. https://doi.org/10.
3390/ijerph182312813 . PMID: 34886539; PMCID: PMC8657748.

Palazzi A, Meschini R, Piccinini CA. NICU music therapy effects on maternal
mental health and preterm infant’s emotional arousal. Infant Ment Health J.
2021;42(5):672-89. https://doi.org/10.1002/imhj.21938. Epub 2021 Aug 11.
PMID: 34378804.


https://doi.org/10.1136/bmjopen-2016-012676
https://doi.org/10.1136/bmjopen-2016-012676
https://doi.org/10.1017/S1463423619000021
https://doi.org/10.1017/S1463423619000021
https://doi.org/10.1055/s-0042-1747942
https://doi.org/10.1111/j.1552-6909.2007.00186.x
https://doi.org/10.1111/j.1552-6909.2007.00186.x
https://doi.org/10.1038/s41372-020-00798-6
https://doi.org/10.1038/s41372-020-00798-6
https://doi.org/10.3389/fpsyt.2023.998995
https://doi.org/10.3389/fpsyt.2023.998995
https://doi.org/10.1177/1745506519844044
https://doi.org/10.1186/s12884-025-07507-1
https://doi.org/10.1186/s12884-025-07507-1
https://doi.org/10.1186/s12884-020-02956-2
https://doi.org/10.3390/children12101311
https://doi.org/10.1186/s12982-026-01370-x
https://doi.org/10.1186/s13052-022-01202-z
https://doi.org/10.1186/s13052-022-01202-z
https://doi.org/10.1007/s00737-023-01332-1
https://doi.org/10.1016/j.infbeh.2024.101946
https://doi.org/10.1016/j.infbeh.2024.101946
https://doi.org/10.3390/children9020251
https://doi.org/10.1186/s12916-022-02659-9
https://doi.org/10.1186/s12916-022-02659-9
https://doi.org/10.1177/13674935221085799
https://doi.org/10.1177/13674935221085799
https://doi.org/10.1111/jocn.13259
https://doi.org/10.1111/jocn.13259
https://doi.org/10.3390/children11080889
https://doi.org/10.1093/hsw/33.4.299
https://doi.org/10.1186/1471-2393-13-S1-S10
https://doi.org/10.1186/1471-2393-13-S1-S10
https://doi.org/10.1186/s40359-020-00435-z
https://doi.org/10.1186/s40359-020-00435-z
https://doi.org/10.3791/60412
https://doi.org/10.1080/08098131.2016.1205650
https://doi.org/10.1891/0730-0832.31.5.311
https://doi.org/10.1007/s00737-015-0502-7
https://doi.org/10.1007/s00737-015-0502-7
https://doi.org/10.1186/s12884-021-03933-z
https://doi.org/10.1186/s12884-021-03933-z
https://doi.org/10.21203/RS.3.RS-19980/V1
https://doi.org/10.3390/ijerph182312813
https://doi.org/10.3390/ijerph182312813
https://doi.org/10.1002/imhj.21938

Kobus et al. Maternal Health, Neonatology and Perinatology

48.

49.

50.

51

52.

53.

54.

55.

56.
57.

58.

59.

60.

62.

63.

64.

65.

66.

67.

Menke BM, Hass J, Diener C, Poschl J. Family-centered music therapy-
Empowering premature infants and their primary caregivers through music:
Results of a pilot study. PLoS ONE. 2021;16(5):e0250071. https://doi.org/10.13
71/journal.pone.0250071 . PMID: 33989286; PMCID: PMC8121291.

Kobus S, Diezel M, Dewan MV, Huening B, Dathe AK, Marschik PB, Felderhoff-
Mueser U, Bruns N. Music Therapy in Preterm Infants Reduces Maternal
Distress. Int J Environ Res Public Health. 2022,20(1):731. https://doi.org/10.339
0/ijerph20010731 . PMID: 36613052; PMCID: PMC9819311.

Kehl SM, Marca-Ghaemmaghami L, Haller P, Pichler-Stachl M, Bucher E,
Bassler HU, D, et al. Creative music therapy with premature infants and their
parents: a mixed-method pilot study on Parents’anxiety, stress and depres-
sive symptoms and parent-infant attachment. Int J Environ Res Public Health.
2020;18:265. https://doi.org/10.3390/ijerph18010265.

Whipple J. The effect of parent training in music and multimodal stimulation
on parent-neonate interactions in the neonatal intensive care unit. J Music
Ther. 2000 Winter;37(4):250 - 68. https://doi.org/10.1093/jmt/37.4.250. PMID:
11281808.

Weinkoetz A, Klasen NJ, Felderhoff-Mueser U, Bruns N, Kobus S. Effects

of live-performed sansula music versus storytelling on physiological and
behavioral parameters in preterm infants: a randomized controlled trial. Sci
Rep. 2025;15(1):38995. https://doi.org/10.1038/541598-025-25875-8 . PMID:
41203795; PMCID: PMC12594991.

Thompson N, Odell-Miller H, Underwood BR, et al. How and why music
therapy reduces distress and improves well-being in advanced dementia
care: a realist review. Nat Mental Health. 2024;2:1532-42. https://doi.org/10.1
038/544220-024-00342-x.

Kobus S, Diezel M, Dewan MV, Huening B, Dathe AK, Felderhoff-Mueser U,
Bruns N. Impact of Physical Contact on Preterm Infants'Vital Sign Response to
Live Music Therapy. Int J Environ Res Public Health. 2022;19(15):9524. https://
doi.org/10.3390/ijerph 19159524 . PMID: 35954880; PMCID: PMC9368366.
Kobus S, Diezel M, Dewan MV, Huening B, Dathe A-K, Marschik PB, Felderhoff-
Mueser U, Bruns N. Music therapy modulates mothers' perception of their
preterm infants. Front Psychol. 2023;14:1231741. https://doi.org/10.3389/fpsy
9.2023.1231741.

Cratzius B. Kuschelgeschichten zur guten Nacht (E. Moriconi/Milan Illustra-
tions, lllus). Schwager & Steinlein Verlag GmbH; 2017.

Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Meas. 1977;1:385-401.

Weiss DS, Marmar CR. The Impact of Event Scale — Revised. In: Wilson JP,
Keane TM, editors. Assessing Psychological Trauma and PTSD: A Practitioner’s
Handbook. New York: Guilford Press; 1997. pp. 399-411.

Miles MS, Funk SG, Carlson J. Parental Stressor Scale: neonatal intensive care
unit. Nurs Res. 1993;42(3):148-52.

Weiss DS, Marmar CR. (1996). The Impact of event scale - revised. In J.

Wilson &T. M. Keane, editors, Assessing psychological trauma and PTSD (pp.
399-411). Guilford. (NOTE: Includes measure in its entirety.).

Beck JG, Grant DM, Read JP, et al. The impact of event scale-revised: psycho-
metric properties in a sample of motor vehicle accident survivors. J Anxiety
Disord. 2008;22(2):187-98. https://doi.org/10.1016/} janxdis.2007.02.007.

Arab Psychology Database. (2023). Impact of event scale-revised (IES-R).
https://db.arabpsychology.com/scales/impact-of-event-scale-revised
Creamer M, Bell R, Failla S. Psychometric properties of the Impact of Event
Scale-Revised. Behav Res Ther. 2003;41(12):1489-96. https://pubmed.ncbi.nl
m.nih.gov/14705607.

Weiss DS. The Impact of Event Scale: Revised. In: Wilson JP, Tang CS, editors.
Cross-cultural assessment of psychological trauma and PTSD. New York:
Springer; 2007. pp. 219-38.

Shaw RJ, Bernard RS, Storfer-Isser A, Rhine W, Horwitz SM. Parental coping in
the neonatal intensive care unit. J Clin Psychol Med Settings. 2013;20(2):135-
42. https://doi.org/10.1007/510880-012-9328-x . PMID: 22990746; PMCID:
PMC3578086.

Pace CC, Spittle AJ, Molesworth CM, Lee KJ, Northam EA, Cheong JL, Davis
PG, Doyle LW, Treyvaud K, Anderson PJ. Evolution of depression and anxiety
symptoms in parents of very preterm infants during the newborn period.
JAMA Pediatr. 2016;170(9):863 - 70. https://doi.org/10.1001/jamapediatrics.20
16.0810. PMID: 27428766.

Holditch-Davis D, Santos H, Levy J, White-Traut R, O'Shea TM, Geraldo V, David
R. Patterns of psychological distress in mothers of preterm infants. Infant

(2026) 12:57

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Page 15 of 15

Behav Dev. 2015;41:154-63. https://doi.org/10.1016/j.infbeh.2015.10.004.
Epub 2015 Oct 22. PMID: 26495909; PMCID: PMC4654120.

Vigod SN, Villegas L, Dennis CL, Ross LE. Prevalence and risk factors for
postpartum depression among women with preterm and low-birth-weight
infants: a systematic review. BJOG. 2010;117(5):540-50. https://doi.org/10.111
1/].1471-0528.2009.02493 x . Epub 2010 Jan 29. PMID: 20121831.

Lefkowitz DS, Baxt C, Evans JR. Prevalence and correlates of posttraumatic
stress and postpartum depression in parents of infants in the Neonatal
Intensive Care Unit (NICU). J Clin Psychol Med Settings. 2010;17(3):230-7. http
s://doi.org/10.1007/510880-010-9202-7. PMID: 20632076.

Bieleninik £, Ghetti C, Gold C. Music Therapy for Preterm Infants and Their
Parents: A Meta-analysis. Pediatrics. 2016;138(3):e20160971. https://doi.org/1
0.1542/peds.2016-0971 . Epub 2016 Aug 25. PMID: 27561729.

Haslbeck FB, Bassler D. Music From the Very Beginning-A Neuroscience-Based
Framework for Music as Therapy for Preterm Infants and Their Parents. Front
Behav Neurosci. 2018;12:112. https://doi.org/10.3389/fnbeh.2018.00112 .
PMID: 29922135; PMCID: PMC5996156.

Ettenberger M, Rojas Cardenas C, Parker M, Odell-Miller H. Family-centred
music therapy with preterm infants and their parents in the Neonatal Inten-
sive Care Unit (NICU) in Colombia—A mixed-methods study. Nord J Music
Ther. 2017;26:207-34. https://doi.org/10.1080/08098131.2016.1205650.
Franck LS, O'Brien K. The evolution of family-centered care: From supporting
parent-delivered interventions to a model of family integrated care. Birth
Defects Res. 2019;111(15):1044-59. https://doi.org/10.1002/bdr2.1521 . Epub
2019 May 21. PMID: 31115181.

Flacking R, Lehtonen L, Thomson G, Axelin A, Ahlqvist S, Moran VH, Ewald U,
Dykes F. Separation and Closeness Experiences in the Neonatal Environment
(SCENE) group. Closeness and separation in neonatal intensive care. Acta
Paediatr. 2012;101(10):1032-7. https://doi.org/10.1111/}.1651-2227.2012.0278
7x.Epub 2012 Aug 2. PMID: 22812674; PMCID: PMC3468719.

Hynan MT, Mounts KO, Vanderbilt DL. Screening parents of high-risk

infants for emotional distress: rationale and recommendations. J Perinatol.
2013:33(10):748-53. https://doi.org/10.1038/jp.2013.72 . Epub 2013 Jun 27.
PMID: 23807720.

Xu H, Ding Y, MaY, Xin X, Zhang D. Cesarean section and risk of postpartum
depression: A meta-analysis. J Psychosom Res. 2017;97:118-26. https://doi.or
9/10.1016/}jpsychores.2017.04.016 . Epub 2017 Apr 24. PMID: 28606491.
Treyvaud K, Spittle A, Anderson PJ, O'Brien K. A multilayered approach is
needed in the NICU to support parents after the preterm birth of their infant.
Early Hum Dev. 2019;139:104838. https://doi.org/10.1016/j.earlhumdev.2019.
104838 . Epub 2019 Aug 27. PMID: 31471000.

Shaw RJ, Sweester CJ, St John N, Lilo E, Corcoran JB, Jo B, Howell SH, Benitz
WE, Feinstein N, Melnyk B, Horwitz SM. Prevention of postpartum traumatic
stress in mothers with preterm infants: manual development and evalua-
tion. Issues Ment Health Nurs. 2013,34(8):578-86. PMID: 23909669; PMCID:
PMC3904539.

Melnyk BM, Gennaro S, Szalacha LA, Hoying J, O'Connor C, Cooper A, Gibeau
A. Randomized controlled trial of the COPE-P intervention to improve mental
health, healthy lifestyle behaviors, birth and post-natal outcomes of minority
pregnant women: Study protocol with implications. Contemp Clin Trials.
2020;98:106090. https://doi.org/10.1016/j.cct.2020.106090.

Treyvaud K. Parent and family outcomes following very preterm or very low
birth weight birth: a review. Semin Fetal Neonatal Med. 2014;19(2):131-5.
https://doi.org/10.1016/j.siny.2013.10.008. Epub 2013 Nov 16. PMID:
24252709.

Bieleninik ¢, Ettenberger M, Epstein S, Elefant C, Arnon S. Potential psycho-
logical and biological mechanisms underlying the effectiveness of neonatal
music therapy during kangaroo mother care for preterm ilnfants and their
parents. Int J Environ Res Public Health. 2021;18(16):8557. https://doi.org/10.3
390/ijerph18168557. PMID: 34444304; PMCID: PM(C8394319.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1371/journal.pone.0250071
https://doi.org/10.1371/journal.pone.0250071
https://doi.org/10.3390/ijerph20010731
https://doi.org/10.3390/ijerph20010731
https://doi.org/10.3390/ijerph18010265
https://doi.org/10.1093/jmt/37.4.250
https://doi.org/10.1038/s41598-025-25875-8
https://doi.org/10.1038/s44220-024-00342-x
https://doi.org/10.1038/s44220-024-00342-x
https://doi.org/10.3390/ijerph19159524
https://doi.org/10.3390/ijerph19159524
https://doi.org/10.3389/fpsyg.2023.1231741
https://doi.org/10.3389/fpsyg.2023.1231741
https://doi.org/10.1016/j.janxdis.2007.02.007
https://db.arabpsychology.com/scales/impact-of-event-scale-revised
https://pubmed.ncbi.nlm.nih.gov/14705607
https://pubmed.ncbi.nlm.nih.gov/14705607
https://doi.org/10.1007/s10880-012-9328-x
https://doi.org/10.1001/jamapediatrics.2016.0810
https://doi.org/10.1001/jamapediatrics.2016.0810
https://doi.org/10.1016/j.infbeh.2015.10.004
https://doi.org/10.1111/j.1471-0528.2009.02493.x
https://doi.org/10.1111/j.1471-0528.2009.02493.x
https://doi.org/10.1007/s10880-010-9202-7
https://doi.org/10.1007/s10880-010-9202-7
https://doi.org/10.1542/peds.2016-0971
https://doi.org/10.1542/peds.2016-0971
https://doi.org/10.3389/fnbeh.2018.00112
https://doi.org/10.1080/08098131.2016.1205650
https://doi.org/10.1002/bdr2.1521
https://doi.org/10.1111/j.1651-2227.2012.02787.x
https://doi.org/10.1111/j.1651-2227.2012.02787.x
https://doi.org/10.1038/jp.2013.72
https://doi.org/10.1016/j.jpsychores.2017.04.016
https://doi.org/10.1016/j.jpsychores.2017.04.016
https://doi.org/10.1016/j.earlhumdev.2019.104838
https://doi.org/10.1016/j.earlhumdev.2019.104838
https://doi.org/10.1016/j.cct.2020.106090
https://doi.org/10.1016/j.siny.2013.10.008
https://doi.org/10.3390/ijerph18168557
https://doi.org/10.3390/ijerph18168557

	﻿Impact of live music therapy compared with storytelling on maternal depression and psychological distress in mothers of preterm infants: a secondary analysis of a randomized controlled trial
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Study design
	﻿Sample size
	﻿Eligibility and recruitment
	﻿Interventions
	﻿Music therapy intervention
	﻿Storytelling intervention (control group)


	﻿Questionnaires
	﻿CES-D
	﻿IES-R

	﻿Statistical analysis
	﻿Results
	﻿Patients



