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ABSTRACT N\
Background/Significance: Premature infants often experience extended stays in the neonatal intensive care unit
(NICU) as opposed to home with parents. This prolonged separation creates a strain for both parents and infants, decreas-
ing attachment and parental caregiving. One strategy to combat this shared stress is increasing parental participation,
particularly through the use of their voices whether parents are present or not.

Purpose: This Evidence-Based Practice Brief column explores the connection between mother and child, specifically the
effects of maternal voice on infant autonomic stability, weight gain, and behavioral states.

Methods: A systematic search of CINAHL, PubMed, and Psycinfo was used to identify studies involving the use of
maternal voice intervention with preterm infants in the NICU.

Results: Fifteen studies were identified. Three intervention categories emerged: (1) live maternal speech, (2) recorded
maternal speech (subcategories included whether intervention content was prescribed or not), and (3) recorded maternal
speech that was combined with biological maternal sounds (heart rate). Within each category, studies were organized
chronologically to reflect how knowledge has changed overtime.

Implications for Practice: Maternal voice has physiological as well as behavioral and emotional effect on preterm
infants. Several studies found that maternal voice increased autonomic stability improving (heart rate and respirations) as
well as weight gain. No negative effects were identified. Given these findings, incorporating different types of maternal
voice into routine care by the bedside nurse can assist the mother in feeling more involved in her infant’s care without
seemingly being a distraction or obstacle to providers.

Implications for Research: A major limitation for generalizability was sample size; more research is needed with larger
sample sizes replicating interventions types to discern best outcomes.

Video Abstract available at https://journals.lww.com/advancesinneonatalcare/Pages/videogallery.aspx?videold=31&auto
Play=true.

Key Words: biological maternal sounds, live speech, maternal singing, maternal speech, maternal voice, NICU, prema-

Qre infant, preterm infant, preterm infant outcomes, recorded speech

e early attachment between the mother and the
child is one that is recognized by many for its
importance to fetal and infant development.

While the development of the attachment in utero is
vital, that connection does not stop once the neonate is
born. In fact, one could argue that the importance of the
connection increases as the neonate continues to
develop, particularly in relationship to the language,
visual, and cognitive development.! For neonates born
premature or high-risk, admission to the neonatal
intensive care unit (NICU) is likely. Within this chaotic
and abnormal environment, these high-risk infants are
challenged to develop normally without constant
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contact with their parents, particularly their mother, as
their primary caregiver. Not only does this separation
place more stress on the already physically stressed
infant, but it also adds stress for the mother, increasing
her feelings of helplessness, particularly because she
cannot fully participate in her child’s caregiving and
development in the way she truly yearns.> Mother—
infant attachment is well-known to be related to mater-
nal proximity, touch, and voice and each of these char-
acteristics provides support to the infant.? In the NICU
environment, this attachment is often challenged to
fully develop because of obstacles in the environment
including limited mother—infant exposure, direct care
provided by a nonparent, and other physical limitations
(such as being cared for in an incubator or limitations
on physical contact between the mother and the child).*

To address this issue, much research has occurred
related to how to better incorporate mothers into their
premature infants’ care within the NICU setting; unfor-
tunately, not much research has been completed exam-
ining ways to increase father participation. Parents
often struggle with coordinating their availability
between their personal lives and the predetermined vis-
iting hours set by the hospital, even with open
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visitation many NICUs still have times when parents
cannot visit, such as during nursing report or medical
rounds. Many parents must continue working and
potentially care for other children, so they are unable to
be with their newborn infant as often as they would
prefer. Given these circumstances, many researchers
have examined the feasibility of audio recordings as a
source of parental interaction. Two early studies by
Lahav and colleagues®¢ examined the feasibility and
potential safety and care issues related to this type of
therapy. These feasibility studies showed that audio
recordings of voice as well as biological maternal
sounds (BMS) were safe to be used in the NICU setting.
However, in the preliminary research, the therapeutic
window has not been determined, nor the optimal
range for this type of therapy, or the short- and long-
term effects, both behavioral and physical, that these
therapies could have for infants and their mothers.

It is widely accepted that a mother’s voice is sooth-
ing to her infant, but to what extent or capacity this
effect has on the physiological and behavioral
responses in the very preterm and moderate to late
preterm infant is not well understood. The short-
and long-term effects of maternal voice on physio-
logical and behavioral responses were not addressed
in these beginning feasibility studies. Increasing our
understanding of the connection between mother
and preterm infant from a scientific vantage point
provides more evidence to support the integration of
this intervention into routine caregiving in the
NICU. Thus, the purpose of this systematic review is
to gain an understanding of what is currently known
about the concept of maternal voice as a therapeutic
agent for the preterm infant in the NICU.

PURPOSE

This systematic review explores the connection
between mother and child, specifically the effects of
maternal voice on infant autonomic stability, weight
gain, and behavioral states. Given the varied types of
interventions, we were unable to complete a meta-
analysis; however, we did complete a systematic
search and synthesis of the literature using PRISMA
to guide our work. A cursory literature search

TABLE 1. Study Inclusion and Exclusion Criteria

Inclusion Criteria

illustrated that the primary source of parental audi-
tory stimulation came from the mother, with little
research being conducted with fathers. Why this
occurred is unknown, although it may be related to
known research on the importance of the mother—
infant attachment. Thus, for the review only studies
of maternal voice are included.

METHODS

Inclusion and exclusion criteria for study identifica-
tion are outlined in Table 1. Studies must have met
all of the criteria to be included. Studies were identi-
fied through a systematic search of CINAHL,
PubMed, and its related database MEDLINE, and
PsycInfo using the search words as identified in
Table 2. Studies were also found through ScienceDi-
rect and Google Scholar.

Cochrane Library was included in our search but
not utilized since no reports were found addressing
this topic. The initial searches were completed in
March 2017 and repeated in April 2018. For specific
databases, more intense parameters were included
such as the use of MESH term. A PRISMA diagram
(Figure 1) was constructed to illustrate this process.
After deleting duplicates, a total of 72 articles were
found via the database search. With completion of
an initial screening, 43 articles were discarded for
not meeting parameters: not being available in Eng-
lish; not written in the time frame of the past 15
years; and not occurring within the NICU. Articles
were further screened for eligibility regarding the
material, such as an intervention study using mater-
nal voice as a therapeutic agent and focusing on pre-
term infants. Studies were evaluated and grouped on
the basis of eligibility and study focus. A total of 15
intervention studies are included in the review. These
studies were read in detail and categorized by theme
on the basis of maternal voice intervention type into
(1) live Maternal Speech or Singing; (2) Recorded
Speech or Singing; and then (3) Recorded BMS with
Maternal Speech. These categories were further
grouped into subsets on the basis of whether the
content the mothers spoke and/or sang was pre-
scribed in the study protocol.

Exclusion Criteria

e Published in English
e Published within the last 15 yr (2003-2018)

an auditory stimulation

with not medically complicated conditions

e Studies examining effects of maternal voice (singing/speech) as

e Participant sample predominantly preterm infants born between
26 and 38 wk’ postmenstrual age (PMA) cared for in the NICU

e At the time of the intervention, studies of the preterm infants

e Studies focused on other auditory
stimulation not of maternal nature
(music therapy, etc)

e Studies with samples that were
predominantly full-term infants

e Studies of preterm infants with
medically complicated conditions
(mechanically ventilated, intubated, etc)
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TABLE 2. Search Terms Used for Systemically Searching the Literature (PubMed)

review.

[Mesh]))) AND English[lang])
Filters: English
Produces 72 documents

Mesh tems:
* \oice

e Acoustic stimulation

¢ |[nfant, newborn

e Infant, very low birth weight
* Intensive care units, neonatal
¢ Singing

e Speech

¢ Infant, extremely premature
e |[nfant, premature

e Intensive care, neonatal

Other search terms utilized:
® Mother/mothers/mother’'s/mothers’

* Voice/voices

e Speech

¢ Singing

e Sound

e Maternal

e NICU/neonatal intensive care
e Acoustic stimulation

e Live

® Hospitalized

Our search strategy for PubMed is included in Table 2. Search strategies used for other databases included the
same terms and were loaded separately and together to garner the most possible items for inclusion in the

((((((((((mother* voice*OR mother*s sound* OR mother* speech OR maternal voice*) AND (NICU OR neonatal
intensive care)))) OR ((((“Voice”[MESH]) AND “Acoustic Stimulation” [MESH]) AND “Infant, Newborn”
[MeSH Terms]) AND “Infant, Very Low Birth Weight”[Mesh])) OR (((“Acoustic Stimulation” [Mesh]) AND
“Intensive Care Units, Neonatal”[MeSH Terms]) AND “Voice” [Mesh])) AND English[lang])) OR (Live[Title]
AND maternal[Title] AND effects[Title] AND speech[Title] AND singing[Title] AND beneficial[Title] AND
effects[Title] AND hospitalized[Title] AND preterm[Title] AND infants[Title])) OR (((“Singing”[Mesh]) AND
“Intensive Care Units, Neonatal”[MeSH Terms]) AND “Intensive Care, Neonatal”[Mesh]))) OR ((((((“Acoustic
Stimulation”[Mesh]) AND “Voice”[Mesh]) OR “Speech”[Mesh])) AND ((“Infant, Extremely Premature”[Mesh]
OR “Infant, Premature”[Mesh]) OR (“Intensive Care, Neonatal”[Mesh] OR “Intensive Care Units, Neonatal”

® Preterm infants/premature infants/newborn infant/very low birth-weight infant

Each reviewer read the final 15 studies and came
to consensus to design the matrix table (Table 3).
Agreement for inclusion/exclusion of a study in the
review was 95%; the only areas where consensus
building occurred were (1) whether the study
involved predominantly preterm or full-term infants
and (2) whether the study was predominately a
maternal voice intervention.

Once studies were identified, information from
studies was extracted and compiled into a matrix
table. The table had the following categories: author,
year, title, journal, type of study; purpose (research
question, hypotheses); methods (setting/sample
design); study variables (independent, dependent);
measures (reliability/validity, instruments, data

collection methods); results; limitations summary
(decision/reservations). Each study was also exam-
ined for level of evidence such that comparisons
could be made (see Matrix Table 3). The matrix
table served as a summary of the studies and aided
in further organization of the studies based on simi-
larities and differences in the study content, design,
and results (see Table 3).

RESULTS

Of the 15 studies included in the review, 3 involved
live speech/singing, 9 with recorded speech/singing,
and 3 others with recorded biological maternal
sounds and speech. Biological maternal sounds refer
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FIGURE 1
Records identified through database
searching
(n=72)

Additional records identified through other
sources
(n=0)

(n=29)

Records after initial screening

Records excluded for:
not English,

not written within 2003-2018

not being a full-text article,

not occurring within a NICU
(n=43)

Eligibility A

(n=19)

Full-text articles assessed for eligibility N

Full-text articles excluded for:
e not involving preterm infants

e not research study
* not involving maternal voice stimulation
(n=14)

Included in Review Y

(n=15)

Studies included in literature review

Types of Studies >/

/ /

T

Live Intervention
Recorded Recorded i
content was not Y Intervention content
o a Intervention content Intervention content
prescribed in L ot prescribed
was not prescribed in was prescribed in LA
protocol in protocol
(n=3) protocol protocol 3
(n=2) (n=7) i)

PRISMA diagram: Maternal voice effects with Preterm Infants. A PRISMA flow diagram
illustrating the screening and organization process used when constructing this review.

to the recording of the mother’s heartbeat combined
with the mother’s vocal recording. Of the 9 studies
that used recorded maternal speech/singing, 2 of the
studies did not prescribe the intervention content
and 7 did (meaning that the participants [mothers]
were required to follow a script). Recordings were
played for the infant using mp3 players and similar
technology. For the studies with live singing and
BMS, the mothers could choose the content of their
interaction with their infants. Study designs varied
and included single subject, within subject, descrip-
tive, quasi-experimental, prospective clinical trial,
and longitudinal case study (see Table 3 for more
details). Most included studies were conducted
within relatively short time frames, a few days to a
few weeks, although there are instances of elongated
review, such as in one longitudinal study.
Independent variables for studies predominately
focused on presence or absence of maternal voice,
whether it be live or recorded. Some studies also
compared the control (no voice) to maternal voice
and additional auditory stimulation, such as music
or alternative voice, such as the nurses. Dependent
variables extracted from the studies were also

Advances in Neonatal Care ¢ Vol. 19, No. 4

similar. Several studies examined infant physiologi-
cal effects through assessment of heart rate, oxygen
saturation, and respiration rate, which we define as
physical effects. Other studies examined biological
measures such as salivary cortisol levels to deter-
mine the biological effects maternal voice had on
the preterm infant. Furthermore, some studies also
examined feeding habits, such as volume of for-
mula consumed, days until full oral feedings
obtained, and weight gain to address an outcome of
biological effects. Additional studies also examined
behavioral responses, through the use of behavioral
observation instruments such as the Blackburn
Activity Scale, which we define as behavioral
effects. The studies included in this review are dis-
cussed within these 3 categories to assist clinicians
in considering which types of interventions might
be most relevant in their caregiving situation. We
have also included more detail about the interven-
tions provided in our discussion of study results
since the study designs and interventions vary
greatly and the detail could be helpful to those con-
sidering incorporating these interventions into rou-
tine care (Table 4).

Copyright © 2019 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.



Williamson and McGrath

298

(senunuoa)

uanIb sem uoijuan
-191ul uaym Buip.iebal
Buiwi} JO |0J1UOD JO OB
aJeo Jo adA1 siyy Bulpia
-0.d 031 palejal Alaixue
|EUJSIRW UO SNJ0J 0} 1SJ14
Aujiqels
olwouolne 4o s} nsal
PaAIaSqO WIJUOD 0}
Buiisel alo :suoneywi]

PIlys
pue Jaylow usamiaq
paniwJad sem 10e1u0d ON
UOIIUSAIBIUI BY) POAISD
-9J SluBjul 8y} UBym
sojels ayeme pue 1ainb
ul Juads sem awll aIO|\l
wi1juod 0} paleadal
9( 01 paau s}|nsau 'azis
a|dwes ||ewg :suoneywi]
sBuipasy jo
awll]l pauodal-}|as s1aylol|
J0IABYS( puUB JoURdWaP
paxe|al 810w ‘UOIUBA
-191Ul YM pasealdap
aAeY Aew SS8J3S JUBjU|
sdiysuolnie|al auiwualep
0] papaau S| yoieasal
9J0W ‘BAISN|OUOIUI S} NSBY
SJ9Yylow dwWos 10}
AloIxue asned 01 pawaas
Buibuls Al :suonewi

suoneywr

B1191110 91e1S
|elolneyaq pajjipow
101es °Q ‘4 ‘4H

ueaw ul sebueyd oN
pasealosp

os|e AlaIxue |euJale|p
UOIIUBAIBIUI YUM
Alljigess sijwouolne

palesisuowap AHH

uolusAIBIUI
YU pasealdsp
alam das|s desp
ul Juads awiy pue

349 40 uoiuodouyd
uolusAIBIUI
Buibuis/bunjeads
UMM pasealoul alam
21e1s a)eme 1ainb ul

juads awi ‘1es ¢Q ‘UH

Buibui

-suou sA BuiBuis)

UOIIUBAIBIUI YUM

9y elul [BJo 10 ‘suol

-edidsal ‘YH usamy
-9 S92UBIBLIP ON

synsay

Alaixue
|eUISlBW 104 8]BIS A WO |V1S Spuswniisul
SUOIHPUOD 8y} 0} pul|q Joyine ue Aq pazAjeue
pue uelisAyd sjbuis e Aq papodal ‘uoneuw.ojul
Aiojeaidsalolpied pazAjeue aiemyos AYH IINDA
Aroixue
|eulalel) ‘e1eis |edolAeYaq ,Siueju| {4y ‘1es ¢Q
‘SYH ,staylowy,siuejul J(AHH) Aljiqelien YyH :AQ
UOIIUBAIBIUI OU D3] Ulw Q| UdY} pue ‘paqlios
-91d 10U JUBU0D Bulbuls |euislew aAl| Yum
)| ulw 0z Aq pamo||o} ‘uoilusAIBUl OU (D))
9Jed oosebuey ulw Q| 4O POISISUOD UOIIUBAIBIU|
P Z 48A0 pa1ind20 Buisa] Al
(Buip10ooai
09PIA) S91e1S I0IARYS( JukjUI 10} Si9led Juspuad
-9pul—Sso]els |elOIABYS(—UO0}|9zelg :Sjuawnsu|
34D “18S °Q "HH 404
slojluow :(olpne) 18pJodal [\ Dd Jesul| weose|
‘suoissaldxa |e|oey 104 SBISWERI 09PIA PaxXId IINDA
S9lels |eJOlARYS( luelUl
[(elpieoApeuq/eixodAy) 34D siuane Aloleuidsal
|BO1314D JO # ‘(3es ¢Q) uoneinies usbAXQ ‘HH :AQ
ulw Q| |e10} ‘ydoes uiw G 104 Ajsnonuiuod pjiyd
031 Bues uay) pue ayods siayilow ‘9 ‘y ‘gz sAep
papiAoid uoIUBAIBIU| *|OJIUOD SB PAAISS ‘G ‘S
‘L sAep uo pa1d9||0d e1eq ‘sAep 9 Jan0 Bulsa] Al

sawn|oA Bul
-po8} |edo pue ‘Y ‘YH 1O paAlIasqo sasinN (INDA
sawn|oA Buipasy
|eJo (YY) @1ed uonesidsay (4H) aied LesH :Ad
sBuipaay
Bulnp Bues J1aylo ‘paqiiosald jou a1am Buos
/yo9ads Jo 1uau0o Buipas) Buunp Bulbuig Al

sjuawiniisuj (IAIDA) SPOYIBIA uond3||o9 eleq (AQ)
sa|qeriep Juapuadaq (Al) se|qeriep Juapuadapul

VINd M 9€-¢€
sjuejul wialaid

9g :9|dweg

sainseaw
-paleadal ‘(|04
-U0d UMO Juey
-ul) J8A0SS0.0
"109[gNns-ulyum
‘paziwop

-uey :ubisaq

VIAd M 8E-C€
sjuejul wiayaid

g| :9|dweg

(]o43u09 umo se
paAias juejul)
uBisap 1098[gns

-9|Bulig :ubisaqg

(VIND AM €
pue g usami

-8Q UJ0qQ) UMo
118y} uo pasy
01 Bujuuibaq

sjuejul wialaid

|| :9|dweg

(Jos3u0d
UMO SE paAIas
juejul) 109[gns

-9|buIg :ubisaq

a|dwesg
ubisaqg Apnis

islaylow
pue sjuejul
wiala4d yloq
uo s1iyauaq
pappe aAey
a1ed ooJebuey
Burinp Buibuis
|eulalew ss0Q
:uonsanp

yaueasay

¢NJIN 8y}
UIYHM sjuejul
wialald uo
S109449 [e191}d
-uaqg Aue aney
Buibuis pue
yooads |eual
-BW aAl| s80(
:uonsanp
yoieasay

¢(010 uo1sey
1yBram uieb
‘uslea e|NWIO}
aJow) Buipasy
sl anoadwil
ulogmau Jay
031 Buibuis
Jayiow e ue)
:uonsanp
yoieasay

uonsanp
yosseasay

¥ 307
|seis| ‘eqes ‘NJIN
1l 19A87] :Bumes
710¢C :1ea)
z)IAOUBWIIT
1 'e1041S ‘Aabay
‘lJeneg ‘lueweiq
‘uouly :sioyiny

¥ :307
Aley] ‘eisoy :NJIN
I |9Aa7 :Bunlag
€102 :1ed)
Janeln g ‘Ausqui|
‘luolly ‘ayononaq

‘eddi|i4:saoyiny
¥ 307

1D ‘pioy

-HeH 'vSN ‘NJIN
|| |]oAe7 :Bumeg
900¢ 1edA

pIajuasiy R p|d}
-uswin|g :sioyiny

(307) 8susping
JO |9Aa7 ‘bumias
‘1ea) ‘doyiny

2MaINY SIY]
ul papn|ouj >U3Hm yoe3 Jo wwcm__cm__l_ oyl @C_H.wbwj 9|ge] XuUlel\ Y -Slueju| wlislald UO S108}l3 9010/ |eulale|A e|ge| XIIe|A "¢ J19V.L

www.advancesinneonatalcare.org

Copyright © 2019 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.



299

Effects of the Maternal Voice on Preterm Infants in the NICU

(sanuiuoa)

*24e9 Bulsinu 810j9q uiw
0€ paAe|d aiam sbBuipioday
(s101neYa(Q JURLUI
PaAI8Sqo uo paseq)
199}48 Bulyl00s e aAey
0} pawWaas 8210A ,SI8Y10|A
p € Ajuo ‘mopuim |eyusw
-11adxa 10yg suonejwi

welboud soind
-wo9 e Buisn pap.iodal
919M SBII0A [BUIBIRIA|
suon
-ezijesauab Jayuny axew
0] papaau ale elep dI0\
yoleasal 1ayuny aAey
0] P9dU SBWO02IN0 WIS}
-Buo| !p € 10} Ajuo suop
sem Apnig :suonejwiy
juejul 8yl Agq snjnwis
SNOIXOU B SEM UOI}
-UaAJ9lUl B} ‘81048181
‘ybiy 0031 sem 99|
punos aAal|aq si1ayoieasay
UOI3B|NWIISIOA0 JusAald
0} papaau se Bunsnlpe
pUB UOIIUSAISIUI BY} O}
uonoeal s,Juejul sy bul
-A19s(0 J0 @ouenoduwli
8y} a1eJisn||i synsay
NJIN Ulylm spunos
18Y30 |043U09 01 3|NJIHIA
J10JW 09 JO XoB| ,Siaylow
0} pale|aJ a1eJ uolnedion
-1ed Mo :suone}wi]

suoneywr

ul papniou| Apnig yoe3 jo s1ybijybiy eyl Buneisn||| ajqel XUIBA V :Slueju| wisiald

sBuipioda.
|eusalew
Bulnp paseaoul
sioiAeyaq Buipuay
-1 pue Aljiqels
siolAeyaq ssalls
Ul 90UBJBLIP ON
HH 10 1es ¢Q ul 8ous
-1ayj1p uedyiubis oN
sBuipiodai |eula]
-ew Bunnp Ajpues
-1J1ubis paseatdap Yy
uon
-uaAJaul dd10Aa.d
01 pajedwod
UBYM UOIJUBAIBLUL
9210/ Bunnp 4y
pue YH Jo aseatdaq
uOIlUdAIBIUI
ao10A8.d 01 pased
-Ww0d usym uoi
-UaAJ81Ul 8210A Bul
-INp 1es ¢Q ul aseauou|

uieb

1ybBiam juesyiubig
UoIHPUOI |RIUBW
-119dxa ul paseald
-9p sem 1es ¢Q

pue paseaidul sem YH

sy|nsay

9|e0s AlIAIIOY Jueju| uINgyoe|g Sspuawniisu|
sBuipi02al 01 suoijoeal |eioiIARY
-9( ,Sluejul papJodal eiawed-iullA aendwod
/loyuow Aq papJodal 1es 0 pue ‘4Y ‘4H :INDAd
sasuodsal |eJoineyag ‘1es 0 ‘YY ‘YH Ad
101ABY8(Q }s0d 8A18SqO 0}
ulw € Aq pamoj|o} ‘sbuipiodal 8910A S,Jayiow
ulw ¢ ‘ejep auljaseq ulw ¢ :uiw @ JO PaISISUOD
SU0ISSaS 'SUO0ISSas g| |e1ol ‘Aep Xy ‘pousad
p-€ e JaA0 paAe|d Buipioday ‘uiw ¢ 10} Alols
awes Buipeas Jayjow yoes Jo sbuipiodsy Al
u8949snd2y Buisn ygy pue
JVO0 Y1og papnjoul s1s8l A10lpny sjuawnaisuj
sasinu Ag pa199|(|0) (INDA
1es °0 '"H ‘HH AQ
‘BuinlBaled ylim Jou ‘Ja|e pue ayeme
aJ1aMm sjuejul a|iym ‘wd 00:9 pue ‘wd QQ:| ‘we
00:8 1e paAe|d sbuipioday sAep aA1lNdasu0d
€ 10} Ajlep sawl} € palindoQ *(Buipiodas Bul
-MO||0} |0JIUOD PUNOS-0OU PUB ‘9210A SJaylow
Jo Buipio2al olpne ‘|041u0d punos-ou) spolad
ulw-G 984yl Papn|oul Ul G| UOIUBAIBLU| iA]

Ja1awixo as|nd ‘saue| |9ay Buunp spew suoissaid

-X® |eldey} 109||0D 0} elawied dluoseued :sjusuwunJisuj

pawnsuod pue paquosald ¥|iw uewny/e|nw.io}
JO SaWN|oA pue 1yBlam paplodal Sasinu ‘193w

-1xo as|nd Aq papiodal a1am 1es 0 pue HH :INDd

(3yBram) Aoojan

ymnoun) ‘suoissalidxe |eloey ‘1es ¢Q R YH :Ad

paJaAl|jop SeM UOIIUSAISIUL 1O UOIHPUOD
|0J1u02 pue p Q| Jaye !Aejd 10u pip 10 pip Bul
-p402a1 8|IYM 99UE| |98y JUBMISPUN JUBJUI UBY]
(sswn g = |e101) sbuipasy seye pouad-y-gy e
1910 Ajlep sawi ¢ 1aAe|d a119sse9 BIA paAe|d
Buipiodal suljaseq ‘quIOM Ul pieay 9910A JO
SUOIIPUOD dlWIW 0] patal|ly pue A|bulyioos

2y0ds ays se 9210A S9yloW Jo Buiploday Al

sjuswnJysu| (INDA) SPOYISIAI UoiI93| |09 eled (AQ)
sajqelien Juapuadaq (Al) sa|qeliep 3uapuadapul

VIAd AM vE-LE
sjuejul wialaid

p| :9|dwesg
(jos3uoo
UMO SB PaAIas

sjuejul) ubisep

sainseaw
-pajeadal
‘|leyuswiiadxa

-iIsenp :ubisaqg

VIAd

AM 7€ pue 0g

udaM18( Sluey

-u1 wualald og
:ubisaq ajdwesg

(josauod

UMO SE PaAIas

juejul) 109[gns
-9|buIg :ubisaq

VIAd

AM g€ pue

Z€ usamiaq
sjuejul wialeld

[Z 91dweg

(]013u0d UMO
Se pPaAlas sjuey
-ul) ubisap JaA

-0ss0.) :ubisag

a|dweg
ubisaqg Apnis

isbui
-p4028.1 9910A
|eulalew o}
asuodsal ul
juejul wJialeid
ay1 4o (JeJol
-Aeyaq pue
|eaisAyd) s108)
-} @1eIpawWWI
ay} ale 1eYypp
:uonsanpD
yaueasay

Jswuejul
wi9laad uo
S109}49 |e2160]|
-o1sAyd Aue
aonpoud sbui
-p10994 9910A
|eulalew oq
:uonsanp

yoaieasay

isaanpasoud
Bulinp ssalls
Juied ay1 8onp
-84 01 Adeiayy
e se pasn aq
1l ue) jsainp
-920.d |ny
-uled au1nou
s,ulogmau
Jay Buunp 18}
uied aonpau
9910A S,Jaylow
e sa0(
suonsanp
yoaieasay

uonsanp
ysieasay

¥ :307
VM ‘9j11eas
‘YSN ‘saussinu
Il 19A8] g :Bumiag
800¢ 1eap
a118zzog :aoyiny

¥ 307

uel| ‘ueays] ‘NIIN
1l |97 :Bumeg
910¢ B3

leueys

R ‘laye] ‘ysp

-ezpewweyo|\
‘ueipe(leg :sioyiny

¥ 1307
epeue) ‘09qanp
‘SNJIN ‘Il 18A87]

paiel|iyje-Alsion
-lun om] :buieg
L00C :1e3A

1ANN % “uolji4
‘uoysuyor :sioyiny
(307) 8susping
JO |9Aa7 ‘bumias
‘1ea) ‘1oyiny

(penuiu0D) eMaInaY SIy |
UO S108}}3 ©2I0A |eulale|A 8|ge] XA "€ 79V.L

Advances in Neonatal Care ¢ Vol. 19, No. 4

Copyright © 2019 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.



Williamson and McGrath

300

(Ssanunuoa)

jueul
wiielaud ayi ul AloojaA
pue uieb ybiem paseald
-ul 01 pea| Ajjennuajod
ued aoueus|olul Buipasy

pasealos( :suoneywi]

UOIIBAIIOB Ul 9oUBIBHIP
ay1 Buiuiejdxa Ajqissod
‘Juejul 8y} 10} ‘sainp
-900.d 01 anp ‘ssalils
pue uied yim pale|oosse
aq 1ybBiw sa2I0A s,85INN
SUOIIOWd YHM paleld
-0Sse S| 9qO| |eluol) Yo|
ay1 a|lym uswdo|anap
abenbue| y1m pajeldos
-se s| 9qo| |eluody 1ybiy
Jaylow 0} ajewsy
wopuel Bulpnjoul 48yio
yoea wou) S9JI0A 31k}
-UaJay}ip ued spueul 1eyl
1s8bbBns p|nom uoieanoe
Bale Juaiayiq :suoneuwiy

suoneywr

sdnoib g
usamiaq sbulpuly 1o
S90UBIBYIP JUBIILIU

-B1s 10 Jolew sayjo oN

dnoub |041u09

8y 0} uosuedwod
u| @dueJs|olul Bul
-pas} Jo seposida
Jamay Apuesyiubis

paouaiadxs | dnoip

'sBuipiooal
s,Jayiow ayi bulinp
UMOUYS SeM 8Seald
-u1 ybis e ybnoyyje
‘S8J10A S,8S1nU pue
s,J9ylow 10} UolleA
-110B dWes pamoys

(9P 05~ 40 [3A3]
punos ajeridoidde sujwlialap 01) JaloW |93
punog ‘sbuipiodai 10} siaAe|d Q) :spuswiniisu|

elep ||e pauodas sasinN NDA
uoddng Alojesidsay sAeq 1usaiad ‘OdN sAeq
‘aoueus|olu| Buipas4 Jo seposid] (Buipsaq [e1Q
|In4 01 sAeQ # ‘sBuipaa4 |esa1u] ||n4 01 sAeq #
‘uren ybiapp Ajleq oAy ‘ebieyosiq o1 sAeq # :Ad
'91e9 aulIN0oJ papinoid ‘sBuipiodal
OU PBAI9al [041UOD SB PAAISS (0g = U) € dnoup
WA SHe9Mm Yipe-puze Aep e ao1m) Buipaodal
pleay (L1 = u) g dnolD Y|Ad Yoom Yipe-ui18e
Aep e 821M] Buipiodal pieay (9L = u) | dnoig
‘yoea s Gy 104 Ajlep 991m) paAe|d Buipiodal
!Buipio2al 10} swAyl Atasinu Bulinp sauo}
Buiyloos 10 ,8s819Ylow,, ul 940ds SI8ylo|\ Al

UOI1BAI}OR 910818y} pue uoileusbAxo anssiy
9y} 10919p 01 991A8p Bulioyuow uoneusbAxo
paJeljul-1eau e JO S|jauueyd a|qno( :susawnilsu|

das|se aouIs 1n220

pP|NO2 uolle|NWIIS |ENSIA OU !dd9|Se sem juejul
9]Iym pa199||09 sa|gelieA [ea1Bo|oISAyd DA

eale ulelq |eIuOL}

ul poo|q Ul gHH |e101 pue ‘goHH paleusabAxosp
‘(99H) uiqojboway peleuabAxo ul sebueyd :AQ

eale |plUOJ) 18 Uulw O o0} Bunsel a1e|dwo) s 0g 104 (duljdseq

‘(uoneAanoe ou
pajelauab 8210A s,48
-yjow) aus bBuipaod
-al |eyuoly ybu je
pooj|q pareuabAxo
JO aseaJou| Jarealb

e pey 9910A S,88INN

sy|nsay

0} UJNiaJ 01) PASN BSI0U B}IYM X20|q Usamiag

‘(12101 s 0g) swil yoea s Q| 104 paAe|d Buipiodal

JO S9oURISUI € JO PISISUOD X}20|q Yoes ‘sawll

t paleadal pue s)00|q g 01Ul PapIAIP 18] |0}

-Uu09 Se pasn asiou d81IYAA “Juejul 1oy paAe|d

(seu0} Buiyroos) aeseayd sawes Bupjeads 8910A
$,9S4NU 10 9910A S,419Y10W J8yld JO Buipioday Al

spuawinnsu| (D) SPOYIBIAl U030 eleq (AQ)

sajqelien Juapuadaq (Al) sa|qeliep 3uapuadapul

VINd M 8¢-LC
SjuejUl WIB)
-a4d pg :ubisaq
(dnoub 043
-uo9 | ‘sdnoib
|euswiadxa
Z ‘sdnoub |ejo1
€) Apnis
|euswiadxa
-i1senb Jiabue| jo
1ed ‘aanesed
-wo) :ubisaq

VINd M 8E-GE
sjuejul wialaad
9¢ :9|dweg
(]043u09 umo se
paAJIas sjuejul)
109[gns-9|6ulg
:Apmig jo adAj

a|dweg
ubisaqg Apnis

¢NJIN

syl ulyym
aAeY 9010A
|eUIS1BW SB0P
Sjuejul Wia)
-a4d ul saw0d
-1N0 wWd}
-110ys 1BYAA
:uonsanp

ysieasay

é4/yue

0} paiejal
asuodsal
Jeuonows

ue 219yl s|
$9910A s,851nU
pue sJaylow
usamiaq ale
-ljuaiayip
S9leUOBU UR)
:uonsanp

ysieasay

uonsanp
yosseasay

¢ 307
$91R1G PaluUN uJd
-1seay1nos ‘yysn
111l |19ne7 :Bumesg
0L0OC 1edA
anbeuay |
R 'niy) 4edied
‘19bBanuy| :sioyiny

¥ 1307
uedepr
‘ewIysoliy ‘NJIN
1l ]9A97 :Bumeg
600¢ 13\
BWIYso] } ‘ewe
-Aoy ‘eaeynyn4
‘olleg sioyiny
(307) 8susping
JO |9Aa7 ‘bumias
‘1ea) ‘loyiny

(PeNuUIUOY) «MBINBY SIY |
ul papnjou| Apnig yoe3 jo s1ybiiybiy eyl Buneisn|j| 8|qel XUIBA V :S1UBLU| WIS18ld UO S1084}3 9210/ [BUISIR|A :8|0B| XLIBA 'S 319V.L

www.advancesinneonatalcare.org

Copyright © 2019 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.



301

Effects of the Maternal Voice on Preterm Infants in the NICU

(senunuoa)

$109}
-}o Bunse| pey Adeisayy
41895 01 NJIN Wol}
ab.ueyosip 4ok sjuejul

MO[|0} 01 1541} w8} Buo
SUOI}IPUOD 043N Ul SI|
-WlW Suo11oNPUOd auoq
ybnouyl ad10A |eualew

Bunayji4 :suoneywry

1uejul wusleld ay)

ul uo1dNpal ssauls Ul ple

|[13S P|NOD 8210A |eUlBlEW

‘s|ans| |0s11409 Buloaye
jou a1dsa(Q :suonenwiy

suoneywr

Ajiejiwis pawoy
-1ad sdnoub yjoq
ul sjuejul ow 9 Aq
!S9109s JuBWISSOsSSe
|euollounjoinau
Jaybiy pey dnoib

luswiieal] ‘ow g 1y

dnoib

JuswieaJ} ul 18naq
0s|e alam spuaw
-aAoW Jo Alljenb
pue uollusne [ensia
‘uiod Apnis yoeoa
1€ 10|02 uDjsS 8|qe1s
alow pue syH
19MO| pey 8910A |eu
-191ew 01 pasodxa

9J9M OYM Sjueju|

dnoub |041u02 10
uolle|nwWIis 213SNoJe
U93M1a(Q S|9A3|
|OS11109 Ul 80Ud1d}

-§Ip uediIUBIS ON

juejul
Aue 10} wylAys ueip

-e0419 Ul 8Bueyd oN

sy|nsay

Buipiooal
9010A 18|l 0] s19zijenba om] 11010NpuUOd suoq
L9109 |9pow uodi3Q J8onpsuel] [Sjuswnsu|
uolnuaAIaul
ay1 01 papul|q uedisAyd pazijeroads auo Ag ino
pallied SeM JUBWISSSSe |eJ0IABYSqOINaN IAIDA
AlIAIOR J010W SnoBuEe)
-uods jo Aujenb {10j09 upjs ul sabueyd ‘siowauy
JO 9ouasauid 1es ¢ Q@ YH ‘obe pa10a.i09 Jo ow
9 PUB € 1B JUBWISSASSE |BUOIIOUNJOINS (WIS
1e sieleweled |elOIARYSCOINBU pue |elIA Ad
‘obe po199.1109 "ow 9 pue ow ¢ 1e ‘Buisel
Bulinp 1e pax)00| aiam sjueju| "Ajiep sawil € Jo
|e101 B 10J Y 8 AloAs M g 10} Ajlep palindoo
UOIJUBAIBIU| 011N U] 3|9} SUOIIRIIA d1B|NWIS
0] S1010NpuU0d duoq eIA paAe|d sbuipioday

"palal|l} Uay} pue papJodal a1am Ydiym ,‘aoulld

91117 9yl,, wouy abessed peau S1aylo|\ Al

Juejul Jo J01ABYS( AlIAI}OB-1SBl
ainseaw 01 $991A8p Bunioyuow aydeub 11 Jv
‘a|jdwes ealjes azAjeue 01 1)-yS|13 4oyeads
-pnoj {4eAe|d-oipne 1api0dal 9910/ SpudwWnIIsu|

sisAjeue 10} Aloleloge| e 0} way}
Juas pue sajdwes eAljes paloa||0d sasinN ADd
suwianed AlAnoe-das|S is|aAd) |0SIHO0D) Ad
(wd 00:g pue ‘wd
00:1 ‘we 0O:8 ‘we 00:G ‘we 0o:| ‘wd 0o:6 ‘wd
00:8) pouiad y-f¢g e 4aAo sawil /£ dnoab |013u0d
w04} uael alam sajdwes eAjeg "uolle|nwis
013SNOJk JB}e UlW (| PUB 81048 Ulw (| uael
aJam sajdwes eAjeg ‘pnoje ,adulid 9317 3ayl,,
10 191deyd e Buipeal yaylow Jo palsisuod Bul
-pJ098lJ [BUIBIB|A M Z J8A0 ulw Qg Jo} wd 00:6
01 wd 00:8 wouy Bujusans Alans pal1indoo (Bul
-pJ09a.1 [eUJB1BW ‘OISNW) UOIIR|NWIIS 213SNOJY Al

spuawinnsu| (D) SPOYIBIAl U130 eleq (AQ)

sajqelien Juapuadaq (Al) sa|qeliep 3uapuadapul

Adeiayyusw
-1eaJ} |euonip
-pe Aue aA199a.
jou pip pue
payolew a1om
$|0J3U0) "VIAd
AM ¢E pue 0g
usam1aq ‘sjuey
-ul wuelaad L/

:ubisaqg ajdwesg

Apnis

]0J31U09 ased
aAlel0|dxa
‘leutpnybuoT

:Apmig jo adAj

VINd AM LE-0€
sjueul wiaeld

29 :9|dweg

(jo4uo9 |
‘'sdnoJsb |euaw
-11adxa a3el
-edas g ‘sdnoub
€) lel1 [eojul|o
aAoadsoud
‘paziwopuel

-y00|g :ubisaqg

a|dweg
ubisaqg Apnis

éS1uejul wisl
-a4d Jo Jusw
-dojansp ay
uo 10949 ue
29npo.d 8210/
|eulalew ss0Q
:uonsanp

youeasay

iswey
-ul wuslaid
J0 suianed
AAnoe-das)|s
wii91-buo| pue
san|eA ssalls
|0S11109 82Ud
-n|jul 8d10A
|eusalew sao(q
:uonsanp

yosieasay

uonsanp
yosseasay

€ 1307
Ajey ‘oo1ulo
-1]0d ‘2101667

ajepadsQ ‘SOOHI

auoizepuod ‘NJIN
1l [9AT :Bumeg
710¢ :1es)

BOSO\ R ‘luizuog

‘enelleg ‘ooonT

‘lJOAIY ‘luuel

‘ezzes|) ‘04104
‘1U1]01901d :s10yiny

¢ 307
Auew
-199 ‘Bunquep
{(zt) Hun |ejeuosu
ay1 pue (£] ‘NJIN)
1lun 84eJ SAISUBLUI
ulogma :bumesg
710¢ :1es)
JowiwaT g Usle|p
‘ulywaz ‘ebapn
"A2qJ09 ‘YUIM
‘ulo( :sioyiny

(307) 8susping
JO |9Aa7 ‘bumias
‘1ea) ‘doyiny

(PenunUOoD) eMaINSY SIYL
ul pspn|ouj >U3Hw yoe3 Jo wwcm__r_@__l_ oyl @C_Hmbwj___ 9|ge] XuUlel\ Y -Slueju| wlislald UO S109}l3 9010/ |eulale|A e|ge| XIIe|A "¢ J19V.L

Advances in Neonatal Care ¢ Vol. 19, No. 4

Copyright © 2019 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.



Williamson and McGrath

302

(sanuiuoa)

dnoub Apnis abie
(swiny Buipasy pue
21e9 910}8q) paAe|d sem

Buipaodal uaym pajjosuo)

sBuipaay |e10 0} |e4a1ud
woJ} UollIsuel} sjueul
djay o031 Adesayy e se
pasn aq p|nod ‘payoeal
sem Buipasy |eJo ||ny
sAep ul 8oualaylp
wedyubig :suoneywy

ssalls
J9MO] JO BAIIBIIPUI 8]

ued Yy pue YH paiamon]
Adeiayl Buinuinuoo
e Se pasn ag ued uole|
-nwiIIs 213SN0Je 1eyl pue
Jn220 10U pIP SIY} 1BY}
pamoys s}jnsau ‘aunsod
-Xa paleadal Jo asneodaq
pPa44n220 uonenlqey i
aulWwJalep 01 d|Ce aJaMm

S19ydJeasay :suonejwi

suoneywry

1ybBram abieyosip
10 Aeis |endsoy

Ul 90UBJBHIP ON
suediaaunos dnoub
|0J1U0D 81048q P
[~ sBuipasy |eio
|IN} payoeas dnoub
INVd ‘dnosb [0a3u09
9y} 01 paiedwod se
Aep 1ad sbBuipas}
|eJo Jo Jaqwinu
pue ‘ayeiul |elo o
awin|oA ‘a1el Bul
-pas} |e10 panoiduil

pamoys dnoib |\Vd

dnoub |011u00 uayy
pue dnoib Agejn|
Ag pamoj|oj ‘dnoub
9J10A |eulalew ul
1saMo| sem AlANOY
‘abe |jeuoneisab
Jaybiy jo sjuejul
welald ul paounou
-04d a1ow a1am
sabuey) 'Yy pue
YH U1 asealdap pey
sdnouib 8910A |euId]
-ew pue Age||n| yiog

sy|nsay

JoAed

€dIN ‘49Ae|d oIsSnw paleAlloe-Ia1}10R iSIUSWNIISU|
s1eays

MO[} Buisinp :spJodai [ealpaw pue Buisinp :AIDA
(P/BX/1W) BWN|OA pady |eJQ :(P/8 40 IO

‘ou) sBuipasy [edQ ‘(ulw/Jw) a1el Buipasy [e1Q A
|0o0104d 03 Joud p €
104 pasayieb eiep auljeseg ‘sbuos pajosjesaid g
10 a19m sBulpuoday :Buipasy/BbulaiBaied aiojeq
ulw GH-0¢ (]041U09) |\Vd OU 10 8210A pap.J0dal
S,J9Y10W YUM |\/d 19Ul JO SUOISSaS Ulw-G| A|
-1ep G papnN[oul UOIIUBAIBIU| "PaYdeal ploysalyl
Bupjons aouo uayjow Aq Buns Age|n| peAe|d

(INWVd) 12Ae|d £dIA 01 po10BUU0D JB1jI0B A

Jayeads anissed ||ews {AlAloe |eoISAyd plodal

0} J918W013|929. +Xg | D) ‘sajes Aloledidsal pue
11eay pJodal 0} S10}UOW 10008 1B|0S :SIuawWnIIsu|
si0}luow Aiojeaidsaiolpied Aq pa1os||o) IINDA
AlAnoe Jo Juswainseaw Yy pue YH :Ad

uone|nwns

213SNOJE 1NOY1IM 94BI |BULIOU PAAISDaL (dnoub

]041u09) € dnoup ‘1009 |eualed 1noyum Bul

-paa} e Jaye ulw 09-0¢ ‘wd Q0:6 pue wd 00:8

usamiaq ‘poriad YM g JoA0 ulw Qg 10} paAe|d

sBuipi02ay , ‘8aulid 81317 8y ,, woui} 1ardeyd

e BuipeaJ Jaylow paAlsdal gz dnouo) sajewa}
Aqg Buns sa1pojaw |BaISSE|d PaAIadal | dnoun) iA]

sjuswnJysu| (INDA) SPOYISIAI UoiI93| |09 eled (AQ)
sajqelien Juapuadaq (Al) sa|qeliep 3uapuadapul

VIANd

AM GE pue ¢

uUdaM1a( Sluey

-ul wJslaud 6
:ubisaq ajdwesg

|0J1UOD SA

|eruswiiadxs

Juawubis

-Se wopuey
:Apmg jo adAj

VIAd AM
LE-0€ ‘siuejul
wuelald g9
:ubisaq ajdwesg
(lo43u09 |
‘sdnoub [eusaw
-11adxa ajeu
-edas g) sdnoub
€ ‘e (pspuliq
-uou) 104
:Apmig jo adAj
a|dweg
ubisaqg Apnis

iSiuejul
welald ul
Buipssy |elo
anoudw] 8210A
s, Jaylow ayy
yum paddinba
J9Ae|d a1snwi
paleAnoe-ialy
-10ed e sao(g
:uonsenpD

ysieasay

iSiuejul
wglaad ul
uoljoeal e
29npo.d 8210/
|eusalew
pade} 1o salq
-B||n| pap102al
oQ :uonsanp

ysieasay

uonsanp
yosseasay

¢ 307
NL
‘a||layseN ‘vsn
‘NDIN 481U8) |ed
-1paIAl Alisuaaiun
Higiepuep :Bumies
710¢C 1ea)
71°N ‘eauey
R "Y'V Yes
?I_ \mcm>> ?U .H;
‘1oybne|s “q o0
‘euloy) :sioyny

¢ 307
Auewuar) ‘Binq
-1R|Al :481U82 NIIN
1l 19A87] :Bumes
9L0C 1edA
SETLET
R ‘plajsawiwl]
‘Aeqion “JewwaT
‘uljwaz ‘uioq
"YHIAA Sloyiny
(307) 8susping
JO |9Aa7 ‘bumias
‘1ea) ‘loyiny

(PeNuUIUOY) «MBINBY SIY |
ul papnjou| Apnig yoe3 jo s1ybiiybiy eyl Buneisn|j| 8|qel XUIBA V :S1UBLU| WIS18ld UO S1084}3 9210/ [BUISIR|A :8|0B| XLIBA 'S 319V.L

www.advancesinneonatalcare.org

Copyright © 2019 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.



303

Effects of the Maternal Voice on Preterm Infants in the NICU

sjuejul
wiu91a4d Jo Juswdojanap
ay1 ul Ajjeroadsa ‘qued
-1Jlubis A1an aq p|nod
SIy} ‘AlljIgel1s oiwouolne
ul Juswdo|aAap juasal

-daJ p|nod YH paiamon]
az|s

a|dwes ||ewg :suoneywi]

pajead

-1 9q 0] paau s]|nsal
os azis a|dwes ||ews

NJIN 8yl ulyym

uteb 1ybram pasealoul

0} payul| 8q O} SWads

UOIIUBAIBIUI 8II0A
|eulale|y :suoljeyiwi]

VINd SIM 9°9€-E€

1€ 1SIX8 pP|N03 MOPUIM
o11nadelay) |e1lualod

MOPUIM

oinadesayl 10 SBWO0I1NO

1o0BeXx3 8y} uioduid 0}

1NJ1YIp ‘sisylo ueyl

J18Buo| uoiuanialul

9y} PaAISal sjueUl
SWOS 99UIS :suoneHwI]

suoneywry

$]0J3U09 JO 8S0Y}
SA SPUNOS |eulalew
J0 aunsodxa Bulnp
YH Jamo| Ajuesiyiu

-B1s pey siueju|

SaW092IN0 |euol}
-1J3NU Ul SBdUBIBYIP

juealyiubis Jaylo oN

S]043U02 paydlew

yum pasedwod
1ybBiam asow Ajpued
-j1ubis pauleb SN

0] pasodxa sjueju|

$34D 40 J8q
-WwIinu uj 9ouaJayIp

1SOW 8y} pamoys
SIY1 se ‘VIAd Spm
9'9¢-¢¢ 1e dnoib
uollusAIBIuU| pue
|0J1UOD UBaMIBQ

aouaJaylp weaubig

S3HO
J0 Aouanbauly 1amo|

pey uolluaAialul

pPoAIB23] OYM SiuejU|

sy|nsay

YH 40} J0}uow Aioleuaidsaiolpie) suawniisu|
e1ep oelpJed 10} JOHUO|A ‘18aysawil uo paAe|d
Buleq sBulp109a. JO sawi} pap.l0odal sasinN IADA

dH ‘Ad
‘Aep awes uo
INOYUM Spad} g pue ainsodxa Ylm spasy g bul
-Inp pouad ulw-Qg e 19A0 oam e sawil z ‘Ajiep
sawi} {7 401egnoul ulylm sporiad ainsodxa-uou
/o4nsodxa ulw-0g Bulunp papJodal sem YH Al

J9Ae|d
€dIAl ‘SINgG p1023a1 03 8doasoyials |eynbip ‘euoyd
-0J491W Jasuapuod wheiydelp-abie :sjuswniisu|

s199ys mo[4 Buisinu pue spiodal |eaIpaA (INDA
(p/B>)/w) @3elul pinj} |10} ‘831Ul 9110|eD Spas)
|e4a1ua ||ny [13uNn sAep ‘yinow Aq Buipasy ou jo

uolelnp ‘A\g uiebau 01 sAeq ‘Al90|9A Yyimolo) AQd
p 8¢ 104 ulw Gf

10} Y-tz X v poAe|d a1am GIAIg 10 SBuipi0day :A|

JaAe|d gd|N ‘edoasoyials |enbip ‘euoyd
-0Jo1W J9suspuod wbeayde|p-abie ispuswiniisul
elep pa1d9||09 sasInN :IADA
$34D 40 #:Ad
"ab1eydsip NJIN
|1un yuiqg Joye p £ uebag Ajlep sawil ¢ uiw
0€ 104 paAe|d Buipiodal ‘spunos 01a1n diwiw
01 paJdl|l} ‘pap10odal [SIAG] 1eaq Heay pue (Bul
-yeads pue ‘Buibuls ‘Buipeal) sad10A ,SI18YI0 A Al

spuawinnsu| (D) SPOYIBIAl U130 eleq (AQ)

sajqelien Juapuadaq (Al) sa|qeliep 3uapuadapul

VIAd
SAM ¢€-G¢
usamlaq uioq
‘spuejul wiel
-a4d oz :9|dweg
(jo41u02 umo se
paAJss jueyul)
ubBisap 1098[gns
-9|6ulg :ubisaq

(Im gg sem
VINd 9besane)
sjuejul wialaid
MAA C€ J0
Bunsisuod
Apnis [011U0D
payoiel) :9jdweg
ubBisap |041U0D
-payoie :ubisaq

VIAd SAIM
C€-9¢C siuejul
wueleld |
:ubisaqg ajdwesg
ubisap
13[gns-ulyum
:Apnig jo adA)

a|dweg
ubisaqg Apnis

‘Apnis 110409 10 |013U0-9SEI :fF pue (UOIEZILIOPUL] OU) [B1i} PB[[OJIU0D :E !S[eli} PO|[0JIUOD PAZILOPUL] 810W 10 BUO 7 :2oUBPIAT JO S[oADTe

‘9B [enijsuswisod ‘Y4 (UOIeIN8IqqYy

iSiuejul
wiela.d ul
YH @onpai
spunos |eu
-la1ew oQg
:uonsanp

¥ :307
VSN ‘'VIA
F_Owwom uDU_Z
11l 19A97 :Pumes
7102 4edp
'V ‘Aeyen

yodeasay R ‘| ‘puey :sioyiny

iSiuejul
wii9394d Ul
uleb ybram
pasealtoul

asneo SNg
o :uonsanp

ysieasay

iSiuejul
wglaad ul
uone|nbau
Aisojeaidsalolp
-1e2 anoadwi
Spunos |euJa}
-ew |ea1bojoiq
oQ :uonsanp

ysieasay

uonsanp
yosseasay

€:307

VIA ‘uol

-s0g ‘vSN ‘NJIN
1l 19A87 :Bumag
€1L0C edA

AeyeT xR ‘uoloN

‘usunay| ‘uew
-lawwlz sioyiny

¥ 1307
VIN
‘uolsog :vsn ‘|e1
-1dSOH s,uswopn
pue weybug
1e NJIN :Bumes
CL0C Meda)p
Aeye g Jobuly
‘Josu| ‘211minyH
‘Auayo( :sioyiny
(307) 8susping
JO |9Aa7 ‘bumias
‘1ea) ‘doyiny

(PenunUOoD) eMaINSY SIYL
ul pspn|ouj >U3Hw yoe3 Jo wwcm__cm__l_ oyl @C_Hmbwj___ 9|ge] XuUlel\ Y -Slueju| wlislald UO S109}l3 9010/ |eulale|A e|ge| XIIe|A "¢ J19V.L

Advances in Neonatal Care ¢ Vol. 19, No. 4

Copyright © 2019 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.



304 Williamson and McGrath

TABLE 4. Evidence-Based Recommendations for Use of Maternal Voice in NICU

**Recommendations are prioritized on the basis of the best evidence with the best choice presented first. RE-
MEMBER—Whenever maternal voice interventions are used modulation of the external environment must be
considered such that stress is not increased for the infant. Choosing an intervention must be made in junction
with what resources are available to support delivery.

e Live maternal voice is best.

® Recorded maternal voice via audio player
o Use engaging “motherese” tone for recording

Abbreviation: NICU, neonatal intensive care unit.

o Use of “motherese”/mother speaking tone for interaction
= Requires presence and confidence in mother for best delivery
= Often better controlled for mother through reading a script/book
o Skin-skin contact can be a good venue for provision of maternal voice

o Use recordings during periods of no parental contact (rounds, report)

o Use recordings during feedings and caregiving activities

o Use recordings before, during, and after painful procedures (heel lance, surgeries)

o Do not choose all of the above; target intervention choice to best support the individual needs of infant
e Add-ons to the vocal recording that can also be employed

o Consider the use of biological maternal sounds (heart rate) linked to voice

o Consider the use of pacifier-activated music players that use recordings of maternal voice are played once a
sucking threshold is met by the infant (measured by the pacifier)

o Consider the use of any other additional filtering to mimic the sounds heard from the womb (vibrations,
bone conduction); however, consider stress of infant and whether the additional noise is age-appropriate

Live Maternal Speech or Singing

This independent variable included in this category
of studies was live maternal speech or singing. Blu-
menfeld and Eisenfeld® were the first to investigate
the potential therapeutic effects of live maternal
voice with preterm infants. They examined the
effects of mothers singing to their preterm infants
during feedings and measured the infant’s heart rate,
respiration rate, and volume of formula taken orally
(n = 11 mother-neonate pairs). Neonates served as
their own controls and no significant differences
were identified in relationship to the intervention.
Although behavior measures were not obtained, the
researchers noted that the neonates were more
relaxed with the intervention. Filippa and colleagues
(2013) used a single-subject design with 18 mothers
and their infants?; this study differed from Blumen-
feld and Eisenfeld’s in that the singing/speech condi-
tion did not occur during feedings. The sing/speech
condition was delivered by mothers on an every-
other day basis; on odd days control data were col-
lected. Results showed that critical respiratory
events were significantly lower in the maternal voice
condition, and that heart rate and oxygen saturation
were significantly higher. Despite having a relatively
small sample size, their results illustrated both posi-
tive physical and behavioral/emotional effects of
maternal voice with the preterm infant, demonstrat-
ing its potential use as a therapeutic agent. Similarly,
Arnon and associates® used a randomized within-
subject crossover design with 86 preterm infants
born between 32 and 36 weeks’ gestation. Mothers

sang to their infants during skin-to-skin care. Mea-
surements included infant’s state, infant heart rate
variability, as well as physiological parameters
(respiratory rate, heart rate, and oxygen saturation)
for both mothers and infants and maternal anxiety.
Results demonstrated increased autonomic and
physiological stability for the infant regarding heart
rate variability with the intervention. Maternal anxi-
ety was also decreased. This was one of the few stud-
ies to examine both infants and maternal outcomes.
This study also had the largest sample size by far
among all the included studies.

Recordings of Maternal Voice (Uncontrolled
Content)

Two groups of researchers used maternal voice
recordings (no control of content during recordings)
to perform their trials. In 2007, Johnston and col-
leagues® completed a crossover design study, using
the mother’s voice as a distracting and soothing ele-
ment during heel lance procedures. The intervention
included maternal voice recordings provided after
feedings 3 times daily over a 2-day period, and then
the same recordings were played during the heel-
lance procedure. Ten days after this first trial, the
trial was repeated; however, the recordings were not
played during this second heel lance to examine dif-
ferences related to the use of the recordings during
the procedure. Results were inconclusive for most
variables. However, infants exposed to the maternal
sounds gained significantly more weight than their
matched controls who did not receive the
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intervention. In the second study, Sajjadian and
associates'? used a single-subject design, where the
infants served as their own controls. Twenty neo-
nates received the intervention every day for 3 days,
3 times a day. The intervention consisted of three
S-minute intervals: the first S minutes were the con-
trol period, where no sound was played, followed by
a S-minute interval of the mother’s recording, and
followed by another 5-minute interval of silence
again. Neonates’ heart rate, respiration rate, and
oxygen saturation rate were recorded during these
sessions. Neonates’ oxygen saturation increased
during the intervention as compared with the con-
trol conditions, while heart rate and respiration rate
decreased, illustrating autonomic stabilization. No
long-term outcomes were measured.

Recordings of Maternal Voice (Controlled
Content)

This group of studies used recordings of the moth-
ers’ voices and further controlled the content of the
speech during the intervention. Study protocols had
the mothers speak the same phrase, or choose from
a list of a selected nursery rhymes, read from a pas-
sage from a book, or sing the same songs. Surpris-
ingly, many of these studies choose the same book,
The Little Prince by Antoine de Saint-Exupéry.
There was no explanation for choosing this book
particularly, however it may, because of the novel’s
rhythmic pace and popularity among parents at the
time.

Saito et al* used a single-subject design with 26
preterm infants to examine infants’ responses when
listening to their mothers’ voice as compared with
listening to a nurse’s voice. Testing consisted of play-
ing the recording of the same phrases by either the
nurse or the mother for 10 seconds and followed by
white noise (control) for 20 seconds; this sequence
was repeated 2 more times to complete a “block.”
These blocks were repeated 4 times, so that the total
amount of time of intervention sessions was 10 min-
utes. Each infant completed a session with the moth-
er’s recording and the nurse’s recording; infants ran-
domly received either the mother’s or the nurse’s
recording first in the protocol sequence. Near-infra-
red technology was used to examine changes in
infants’ oxygenated hemoglobin, deoxygenated
hemoglobin, and total hemoglobin in blood from
the brain frontal area to determine where activation
of certain lobes occurred across the intervention
sequence. Different areas of the brain were acti-
vated; during the nurse’s recording, both the infant’s
right and left frontal lobes were activated, whereas
during the mother’s recording, only the infant’s left
frontal lobe was activated, and the activity level was
increased as compared with the nurse’s recording.
These results demonstrated the infant’s ability to dif-
ferentiate between voices they hear and potentially
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identify their mother’s voices from another female’s
voice. The researchers suggest that during the inter-
vention the infants’ brains made a connection with
the nurse’s voice and pain, as this was the voice they
heard during procedures and care, whereas the area
activated more by the mother’s voice was connected
to more positive emotions and could increase emo-
tional attachment. However, these outcomes are
speculative; more research is needed to better under-
stand these relationships.

Bozzette!! recruited 14 preterm infants to partici-
pate in a quasi-experimental study. Mothers were
each asked to record themselves for 3 minutes read-
ing the same script, a nursery rhyme. The experi-
mental sessions consisted of 3 minutes of baseline
conditions, 3 minutes of the mother’s voice record-
ing, followed by another 3 minutes to return to base-
line. Recording was played 4 times a day for 3 days.
Infants’ physiological responses—heart rate, respi-
ration rate, and oxygen saturation as well as the
infants’ behavioral responses—were measured
throughout the protocol. Results showed that
infants’ respiration rates decreased, stability behav-
iors (foot clasp, handclasp, sigh, ooh face, open face,
flexion, grasping, and smile) were increased as well
as attending behavior (eyes wide, eyes brightening,
eyes toward source, suckling, stilling, visual locking,
hand to face/mouth) was increased during the mater-
nal recordings. Similarly in 2010, Krueger and col-
leagues'? conducted a comparative quasi-experi-
mental study with 54 preterm infants.!? Infants were
divided into 3 groups: group 1 (n = 16) received a
recording of their mother’s voice reciting nursery
rhymes twice a day from week 28 to 34 PMA (post-
menstrual age); group 2 (n = 17) received a record-
ing of their mother reciting nursery rhymes twice a
day during weeks 32 to 34 PMA; group 3 (n = 20)
served as a control and did not receive any record-
ing. Recordings were played for a total of 45 seconds
each session. Short-term outcomes measures
included the number of days to discharge, average
daily weight gain, the number of days to full enteral
feedings, number of days to full oral feeding, the
number of episodes of feeding intolerance, days
NPO, and percentage of days on respiratory sup-
port. Group 1 experienced fewer episodes of feeding
intolerance in comparison with group 2 and the con-
trol group. These results suggest that the earlier use
of maternal voice as a therapeutic intervention may
aid in increasing the rate at which preterm infants
become tolerant to oral feedings and move from
enteral feedings to oral feedings, which aids in
increased weight velocity.

In 2014, Dorn and colleagues'® conducted a pro-
spective clinical trial with block randomization (n =
62 neonates).’> Neonates were split into multiple
groups: group 1 (n = 20) received a recording of
music, group 2 (n = 20) received a recording of their
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mother reciting passages from The Little Prince, and
group 3 (n = 22) was a matched control group of
infants who received no recordings. Recordings
were played during a specific time period for 30 min-
utes every day for 2 weeks. Salivary cortisol levels
were measured 10 minutes before recordings and 10
minutes after the recordings were played. As a base-
line, salivary cortisol levels were also collected 7
times over a 24-hour period before initiating the
intervention. Study results were inconclusive; no sig-
nificant differences were noted in salivary cortisol
levels across the measurement events; no other
parameters were measured during this study. Piccio-
lini et al"* conducted a trial that utilized recordings
of maternal readings of The Little Prince as well.
Within this longitudinal explorative case study, 71
preterm infants were compared with matched con-
trols. Voice recordings were played via bone conduc-
tors to mimic the vibrations the infant felt while in
utero when their mother spoke. The recordings were
played 3 times daily for 3 weeks. The infants were
observed during testing, and at 3-month corrected
age, and 6-month corrected age. Measurements
included vital and neurobehavioral parameters at
term, neurofunctional assessment at 3 and 6 months
of corrected age, heart rate, oxygen saturation, pres-
ence of tremors, changes in skin color, and quality of
spontaneous motor activity. At each study point, the
group that received the maternal voice recordings
had lower heart rates and more stable skin color as
well as higher scores for visual attention and quality
of movements as compared with the matched con-
trol group. At 3 months, the intervention group had
higher scores for the neurofunctional assessment;
however, by month 6 the 2 groups performed simi-
larly in all the tests. This study was interesting
because it was the only one to use a vibratory ele-
ment in their delivery of the maternal voice to the
infant, attempting to mimic the type of environment
the infant first heard his or her mother’s voice. It also
was one of the only studies to examine the therapeu-
tic effects for a long term. In 2016, Wirth and col-
leagues® conducted a randomized, controlled non-
blind study with 62 infants. Twenty infants received
recordings of classical lullabies, 20 others received
recordings of their mother’s voice reading from The
Little Prince, and 22 infants were in the control
group. The recordings were played for 30 minutes
daily for a 2-week period, between 8:00 and 9:00 in
the evening, 30 to 60 minutes after a feeding and
parental contact. Measurements included examining
differences in mean heart rate during stimulation
compared with baseline; difference in mean heart
rate before and after stimulation; difference in mean
respiratory rate before, during, and after stimula-
tion; and physical activity of the infant during the
stimulation. Both groups that received the record-
ings (lullaby and maternal recordings) had a lower

heart and respiratory rate than the control group.
Physical activity was lowest in the maternal voice
recording group, followed by the lullaby group, and
then the control group.

In 2014, Chorna and associates'¢ conducted a
randomized trial with 94 preterm infants, examining
whether maternal voice would improve infant feed-
ing behaviors. Forty-six were in the experimental
group, while 48 were in the control group. The
experimental group received a pacifier-activated
music (PAM) player equipped with a recording of
the infant’s mother’s voice; the recording was auto-
matically played once a sucking threshold was
reached via the pacifier. Recordings consisted of the
mothers singing 2 preselected songs. The interven-
tion period occurred for 15 minutes for 5 days, 30
TO 45 minutes before scheduled care and feedings.
Baseline data for the experimental group were col-
lected the previous 72 hours before the experimental
protocol started. Measurements included the infant’s
oral feeding rate, the number of oral feedings, and
oral feed volume consumed. Infants who received
the PAM intervention had an increased oral feeding
rate, volume of oral intake, as well as the number of
oral feedings per day when compared to the control
group. The experimental group reached full oral
feedings an average of 7 days before their control
group counterparts. This difference could be cred-
ited to the PAM player; if the infant sucked harder
and more frequently on the pacifier, they heard their
mother’s voice possibly providing more incentive
(the soothing voice of their mother) to practice their
sucking motions and allowed them to master this
skill quicker, allowing for the results of quicker oral
feeding rates. More research is needed to better
understand this mechanism.

Recordings of Maternal Voice and Biological
Maternal Sounds

These studies examined the relationship between
maternal voice, biological sounds, and infant
responses. In 2012, Doheny and associates'” con-
ducted their study with 14 preterm infants where
infants served as their own controls. Infants were
played a recording of their mother reading and sing-
ing as well as the mother’s heartbeat; the sounds
were filtered together to mimic how they would
sound in the womb. The recordings were played for
30 minutes 4 times a day, beginning a week after the
infant’s birth until the infant was discharged from
the NICU. Thus, some infants received the interven-
tion for a longer duration than others. The control
group did not receive any recordings. Measurements
included the number of critical respiratory events
(CREs) each infant experienced. Results showed
that the infants receiving the intervention experi-
enced a lower number of CREs than their control
counterparts. It was also determined that the
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intervention proved most significant (most differ-
ence in frequency of CREs) for infants during weeks
33 to 36.6 PMA, demonstrating a potential window
for therapeutic effectiveness for the use of maternal
voice.

Similarly in 2013, Zimmerman et al'® conducted
a study with a matched control design with 32 pre-
term infants. Sixteen infants in the experimental
group received recordings of their mother’s speech
and heartbeat, while the control group (16 infants)
received standard care. The recordings were played
for 45 minutes 4 times a day for 28 days. Measure-
ments included the infant’s growth velocity (the days
to regain their predicted birth weight had they been
born full-term), duration of no feeding by mouth,
days until full enteral feedings (defined as 140 mL/
kg/day), caloric intake, and total fluid intake. Results
showed that infants who received the BMS gained
weight significantly faster than controls over time.
Lastly in 2014, Rand and Lahav" completed a sin-
gle-subject design trial with 20 preterm infants. The
infants’ heart rate was measured during 30-minute
increments of exposure to BMS (similar to those
provided in the previous study) 4 times a day,
between caregiving and parental visits, compared
with nonexposure events twice each week during the
infant’s first month of life. The researchers found
that the infants’ heart rates during the exposure peri-
ods were lower than those during the nonexposure
periods.

DISCUSSION

The main findings of these studies support the use of
maternal voice as a therapeutic agent in the preterm
infant’s care within the NICU. Overall, the studies
showed that autonomic stability improved in the
presence of maternal voice (form did not seem to
matter) and increased weight velocity was also
noted. The use of maternal voice did not appear to
produce any negative effects of outcomes for the pre-
term infants; even in the cases where the interven-
tions did not produce significant results, no harm or
increased stress was noted in study findings. These
are important and significant effects, as many infants
born premature are severely underweight and have
major difficulties controlling their heart and respira-
tion rates (autonomic control), as these systems are
often immature and underdeveloped.

Also, important to note is the reduction of mater-
nal anxiety and stress regarding caregiving within
the NICU due to the intervention. Often, mothers
feel unable to truly parent in the open environments
of many NICUs for fear of judgment. Some parents
have reported “stage fright”; not many individuals
would feel comfortable talking, let alone singing in
an environment surrounded by so many others. The
recordings serve as a parenting participation

Advances in Neonatal Care ¢ Vol. 19, No. 4

strategy that the mothers can control, reducing not
only their anxiety but also reinforcing their attach-
ment to their child and alleviating their fear or dis-
comfort of not being able to more fully participate
in the care of their child. Yet, it is also important to
note that none of the researchers reported attempts
to control the external environment stimuli as an
aspect of their study protocols that must be consid-
ered a limitation of their findings. Not having infor-
mation on the external environment or other noise
exposure limits recommendations for use. Within
the NICU, there are many noxious stimuli, such as
harsh lights, sounds, and various people talking and
performing tasks that could add to the stress experi-
enced by both infants and their mothers.

IMPLICATIONS FOR PRACTICE

Based on these findings, several different strategies
using maternal voice recordings could be easily
implemented into routine nursing care with preterm
infants. The primary recommendation for care pro-
viders would be to play recordings of maternal voice
during times when the mother and the father are
unable to visit.” Finding times to use maternal voice
interventions to augment care could be beneficial to
the infant and maximize the effects of the maternal
voice while in the NICU. These recordings could be
played during feedings as well as during nursing
care; however, care must be taken to modulate the
external environment and observe the infant’s cues
and behaviors so that the stimulation does not add
stress for the infant.” This may mean modulating the
volume of the recordings or more likely modulating
the other noise and chaos in the environment. Other
recommendations, given their feasibility in individ-
ual units and environments, might include (1) link-
ing the recordings to PAM players,'s (2) filtering
recordings through a program to better simulate the
womb-like environment to be more like what the
infant originally heard his or her mother’s voice
through,'* (3) as well as linking the vocal recording
to a recording of the mother’s biological sounds,
such as her heartbeat.'” The infant PMA must also
be considered when choosing the intervention for
the infant, adding maternal womb sounds to the
maternal voice intervention may not be appropriate
for all infants particularly those of a later PMA and
when they have been experiencing the external envi-
ronment for a longer period of time.

Linking maternal voice to feedings has been
shown to increase weight gain in preterm infants,!¢
whereas linking maternal voice to caregiving has led
to overall autonomic stability in preterm infants’
heart rate, respirations, as well as a reduction of
respiratory events.'%!” However, all interventions
that increase stimulation for the preterm infant must
be administered with attention to individual
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responses of the infant. Care must be taken to make
sure that the stimulation does not add stress for an
infant who is already easily overstimulated.

For mothers, the primary recommendations would
likely be related to the content of the recordings.
Mothers are advised to speak in soothing tones as if
they were speaking to their child directly, a tone
dubbed by professionals as “motherese” or “mother
speak” as most appropriate.* While there is no clear
consensus over whether reading from a script or ad-
libbing is more beneficial, the tone can be better con-
trolled if the mother is reading from a book or
lullaby.!’s What’s most important is maintaining the
tone throughout the recording, as it is this maternal
tone rather than that of any female that is more ben-
eficial for the infant.'? If feasible, connecting the
recording to BMS!7 or skin to skin holding (kangaroo
care)’ has proven to be most effective in aiding the
infant in maintaining autonomic stability and weight
gain. Last, there are some beginning recommenda-
tions for utilizing these recordings during procedures.
Maternal recordings can be played to the infant
before beginning the procedure’; while there has not
been research completed on what the optimal amount
of time is, a recommendation can be made for 10 to
15 minutes before the procedure, as this will allow
proper time for the infant’s heart rate and respiration
rate to stabilize.’ If feasible, the maternal voice record-
ings can be played during the procedure itself, as the
infant would still be able to hear whether awake or
under anesthesia.” Last, the recordings could be
played directly after and during the healing process
for the infant.” Using maternal voice during proce-
dures is an area where more research is needed. How-
ever, understanding how best to interpret the infant’s
cues and behaviors during the intervention will be
important to guiding both short- and long-term out-
comes. Additional stress must always be considered
when adding intervention strategies since the other
stressors in the environment must be considered and
modulated or eliminated whenever possible.

LIMITATIONS

Several limitations must be considered. Generaliza-
tion can only be made with great caution because the
studied intervention protocols vary greatly across
studies and most of the sample sizes were quite
small. Not only is the population itself small (pre-
term infant in the NICU), but research is difficult to
conduct with this high-risk population. Studying
high-risk infants in the NICU is limited by with
many challenges including (1) many healthcare
needs limiting stability for research protocols, (2)
limited time to perform study protocols, and impor-
tantly (3) limited access due to parental fear of
research. Parents are reluctant to include their chil-
dren in research protocols for fear that they will add

to the stress their infants already encounter in the
NICU. Several of the researchers reported maternal
discomfort with participating (performing) in the
study themselves, because speech and/or singing is
such a vulnerable action, let alone allowing their
children who often have more complex health needs
to participate in such studies. These types of studies
can also be time-consuming; some parents are not
able to dedicate the required time for involvement.
Several of the studies reported difficulty in retaining
subjects, some participants dropped out due to anxi-
ety and other factors, some infants were discharged
home prior to study completion, some infants were
transferred to other units/hospitals, and unfortu-
nately some infants died. These sampling issues limit
generalizability of the results.

IMPLICATIONS FOR FUTURE RESEARCH

Future research might examine the therapeutic win-
dow surrounding maternal voice recordings used as
an intervention strategy with preterm infants. Ques-
tions could include determining if there is a particu-
lar time of day or particular point in time within the
infant’s caregiving schedule that proves to be more
therapeutic. For example, delivering the intervention
with feeding or during particular caregiving activi-
ties might increase intervention effectiveness. Also,
more research is needed to better understand
whether mimicking the environment of the uterus
during recordings is truly significant or should only
be considered for a particular population of infants
(possibly those born extremely premature). Perhaps
these types of recordings could be more therapeutic
during stressful procedures; however, no research
exists on the use of this intervention in this way, with
this population. A study in progress is examining the
potential effects of maternal voice on sleep patterns;
although preliminary results look exciting, final
results are unavailable at the time of this review.2°
Further research could also examine whether
there are any marked differences between maternal
and paternal voices as a therapeutic intervention.
Only one study was found using paternal voice as an
intervention with preterm infants. Lee and White-
Traut?! examined the effects of male recorded lulla-
bies on preterm infants in the NICU and found the
intervention reduced heart rate and increased blood
oxygen saturation. While their study was aimed at
introducing music into evidence-based practice, it
brings up an interesting question. This type of inter-
vention could be a positive way to incorporate the
father into caregiving by providing his voice record-
ings in addition to the mother’s. This would allow
for even greater parental involvement in the prema-
ture infant’s care, not only potentially improving the
child’s care, but also improving the relationship
between father and child and the father’s emotional
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Summary of Recommendations for Practice and Research

What we know: e Maternal voice exposure positively affects autonomic stability in preterm infants
(heart rate, respirations)
e Potentially maternal voice exposure decreases frequency and severity of critical
respiratory events
e Maternal voice when heard during feedings potentially leads to increased weight
gain by preterm infants
e Maternal voice exposure has been associated with increased behavioral stability

in preterm infants

egiving schedule

stimulation

infant

What needs to be studied: e Replication of the existing research is needed to substantiate results as well as
additional randomized controlled trials
e Therapeutic window for maternal voice intervention with regard to infant car-

e Optimal time exposure of maternal voice to achieve physical and behavioral effects
e Physical and behavioral effects of paternal voice (increasing the father involve-
ment in the intervention)

What we can do today: e Encourage mothers to speak to their infants frequently during visits
e Employ maternal voice recordings when the mother cannot be with the infant,
provided it does not disrupt the infant’s schedule and does not cause excess

e Modulate the environment so maternal voice can be more easily identified by the

status regarding his involvement in his child’s care, a
relationship that is not as stressed in our society.
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