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Abstract
Objective To compare effects of a language intervention on Cuddler and parent adult word counts (AWC), and to compare
Cuddler versus parent and nurse-care times.
Design Prospective pilot cohort intervention study. Twelve Cuddler-low-visit (≤2/week) infant pairs and 17 high-visit
(≥3/week) parent–infant pairs were enrolled. Each had a 16-hour baseline recording (R1) followed by a language curriculum
with linguistic feedback and an outcome recording (R2) 1 week later. Bivariate group analyses and longitudinal negative
binomial regressions were run.
Results After the intervention, there were non-significant increases in AWC/h for Cuddlers and high-visit parents. Cuddler
AWCs were similar to high-visit parents and significantly higher than nurse-care times on both recordings. Within the low-
visit group, hourly AWCs were higher when Cuddlers were present versus absent (R1= 1779 versus 552, R2= 2530 versus
534, p < 0.0001).
Conclusions NICU language environments are different for low-visit and high-visit infants and Cuddlers can increase infant
language exposure in the NICU.

Introduction

Maternal voice is one of the most important stimuli for the
developing fetus in utero [1], and previous research has
shown that fetuses develop recognition for maternal voice
by 34 weeks’ gestation [2]. Infants born prematurely
are deprived of the continuous exposure to maternal voice
in the womb and may be exposed to considerably less
language in the neonatal intensive care unit (NICU) [3, 4]
that can contribute to developmental delays later in child-
hood [5–7]. Studies have shown deprivation of maternal
voice shortly after birth affects both auditory brain devel-
opment and childhood language [8–10]. Both the quality
and quantity of language exposure affect language
acquisition and outcomes [3, 11–14]. Hart and Risley first
demonstrated the importance of the quantity of language
exposure in early language development. Studies within our

NICU have confirmed that exposure to increased number of
adult words in the NICU improves cognitive and language
scores at 18 months. These authors also identified that
parental speech, over non-parental speech, has stronger
influences on child vocalizations and conversations, which
have been linked to development outcomes [3]. The impacts
of the quality of speech were supported by Ramirez-Esparza
et al. who identified that factors such as “parentese speech”
and one-on-one interactions are positively correlated with
concurrent speech and future word production [13, 14].
High maternal involvement improves short- and long-term
outcomes including provision of breast milk, improved
weight gain, decreased stress, and improved development at
18–24 months [15–17]. Active maternal involvement is
encouraged by staff in our single-family room NICU.
Increased duration of parental presence including any
holding, or skin-to-skin in the NICU has been associated
with improved neurobehavioral and motor outcomes in
infants ≤32 weeks [18]. However, there are often barriers
preventing parental visiting such as transportation, childcare
support, inadequate maternity leave, or limitations due to
state custody of infant [19].

The Women and Infants Hospital Cuddler program
was initiated in August 2013 to address limited parental
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visitation to a subset of high-risk infants. Infants are eligible
if parents visit ≤2 times per week. The program was
designed to provide infants with direct human contact
(holding and cuddling) for a 1-h session once or twice a
week. Cuddler programs have been shown to be beneficial
for both immediate health status (stabilized vital signs,
weight gain, and feeding) as well as later development [20].
Prior to this study, our Cuddlers did not have specific
education on techniques to enhance the infant’s language
environment.

The language environment analysis (LENA) digital lan-
guage processor was designed as a measurement tool
to gain insight into the natural language environment of
children [21]. LENA has previously been used to measure
the language environment in our NICU in a prospective
cohort of extremely preterm infants. Exposure to parental
talk, compared to other adults, was a significant predictor
of infant vocalizations at 32 weeks and conversational
turns between infant and parent at 32 and 36 weeks [3].
Quantitative linguistic feedback to parents on LENA
recording word and vocalization counts to demonstrate
opportunities for enhanced language interaction has been
shown to result in significant and sustained increases in
adult speech and conversations [22]. A similar curriculum
created by the study authors and tailored for adolescent
mothers at our institution demonstrated significant increases
in infant vocalizations and conversations [23].

The Cuddler program provided an opportunity to utilize
the LENA device to explore and compare the language
environments of two groups of infants, those with low
parental visitation (low-visit) and those with high parental
visitation (high-visit). The primary objective was to evalu-
ate the effect of a language intervention curriculum in
conjunction with the LENA linguistic feedback given to
Cuddler volunteers assigned to low-visit infants and to
high-visit parent–infant pairs on levels of adult words,
conversational turns, and infant vocalizations. The second-
ary objectives were to compare the language counts during
low-visit Cuddler time to high-visit parent-care time and

nurse-care time, and to compare times when Cuddler was
present versus absent within the low-visit group.

We hypothesized that after the intervention, LENA
counts would increase for both groups and be similar
between Cuddler time and high-visit parent-care times.
Second, LENA counts would be higher during Cuddler time
than nurse-care time.

Methods

Cohort

This prospective cohort pilot study of infants in the NICU
was conducted in Women & Infants Hospital (Providence,
RI) single-family room NICU between 07 August 2014 and
15 October 2016. IRB approval was obtained. Outline of
the study protocol is shown in Fig. 1 Informed consent
(phone or written from low-visit parents; written from
Cuddler and high-visit parents) was obtained. Enrolled
infants were expected to be in the NICU for at least 2
additional weeks after enrollment in order to complete the
study protocol. Low-visit infants were already participating
in the Cuddler program because their parents visited ≤2
times per week. A high-visit parent–infant comparison
group was defined as parental visitation ≥3 times per week
and were enrolled based on parent availability. Each Cud-
dler had a set weekday schedule and visited infants once per
week for 1–2 hours. Once enrolled, a Cuddler was paired
with a low-visit infant whom they were instructed to cuddle
once weekly for 2 consecutive weeks, after which they
could be paired with a second low-visit infant.

Language interventions

The LENA word processing system captures every utterance
exchanged between parents/caregivers and infant and are
reported as adult word count (AWC), conversational turns
(conversations), and child vocalizations (vocalizations). An

Fig. 1 Cuddler study protocol
outline. Shown are the study
group sample size numbers (N)
at time of enrollment, time of
recording 1, and time of
recording 2. The language
intervention occurred after
recording 1.
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AWC is an estimate of the number of words spoken near the
infant. A conversation is defined as a vocalization followed by
an adult response within 5 seconds or vice versa. Each reci-
procal exchange is counted as one conversation. A vocalization
is comprised of infant speech including pre-speech commu-
nicative sounds such as babbles, squeals, and raspberries and
excludes cries or vegetative sounds [21]. Reliability testing has
demonstrated that AWC, conversations, and vocalizations have
strong correlations to human transcription counts (r= 0.95,
0.82, 0.83, respectively) [24, 25]. Each Cuddler-low-visit infant
pair and high-visit parent–infant pair had two recordings,
1 week apart. After Recording 1 (R1), one of two study per-
sonnel, for whom inter-rater reliability on administration of the
language curriculum was established, provided the Teaching
Talking Curriculum with the Cuddler or high-visit parent.
Teaching Talking is a language curriculum designed for this
and another concurrent study and consisted of seven lessons
that incorporate methods for early language enrichment
[22, 23, 26–28]. The seven lessons include What’s My Cor-
rected Age?, Watch Me Learn Language, Talking to Babies,
Reading Aloud, Sing-A-long, Copying First Sounds, and
Playing Games. These brief lessons took ~1 h to review with
the Cuddler or parent and the primary objective was to teach
strategies to increase the amount and quality of language
around infants. The Cuddlers and high-visit parents also
received linguistic feedback on all recordings, which included a
review of the summary LENA printout of their recording
demonstrating times of high/low AWC, reciprocal conversa-
tion, child vocalizations, and opportunities to increase AWC.
Recording 2 (R2) was performed 1 week later, when Cuddlers
and high-visit parents were scheduled to visit. Because of the
limited number of Cuddlers at our site, Cuddlers were paired
with additional low-visit infants as available.

Data collection

Maternal and infant characteristics, morbidities, and
demographic data were collected from the electronic med-
ical record. An activity log to designate the predominant
activity occurring each hour (feeding, care time, parent/
Cuddler visiting, or infant sleeping) was filled out by the
infant’s nurse or parent during each recording. Using the
logs, recordings were coded into hourly “activities” based
on the activity that occurred for the majority of each hour.
NICU care times occur every 3–4 hours, can involve both
parent and/or nurses and include activities such as kangaroo
or skin-to-skin time, feeding, diaper changes, and vital
signs. “Parent-care time” was defined as a care time when a
parent was present. “Nurse-care time” was defined as a care
time when a parent was not present. “Cuddler time” was
defined as time the Cuddler was with the infant and typi-
cally included a 1–2-hour period with the Cuddler engaging
the infant through holding, singing, reading, or talking.

Activity logs were cross-referenced with electronic nursing
documentation in cases where logs were incomplete or if
there was ambiguity in one predominant activity.

LENA was used to record 16 hour of real-time audio data
that was downloaded and processed by LENA language
environment software V3.1.0. The automated printout was
used for linguistic feedback to the Cuddler and high-visit
parents of each recording giving positive reinforcement of
elevated counts and demonstrating opportunities to increase
counts.

Statistical analyses

Maternal and infant characteristics were compared by group
using t-tests or Wilcoxon tests for continuous variables and
chi-square tests for categorical variables. Non-normally
distributed and highly dispersed hourly counts (AWC,
conversations, vocalizations) were compared for each event
type by group, adjusted for post-conception age at each
recording time, using negative binomial regression. The
primary outcome was the Cuddler and high-visit parent
group LENA AWC, conversations, and vocalizations on
R2. Longitudinal negative binomial regression using gen-
eralized estimating equations to adjust for repeated mea-
sures, with an event-by-time interaction term for each group
was used to analyze change between recordings and the
effect of the language intervention. Effect sizes for change
were expressed as rate ratios. Analyses were run for all
enrolled. Although it was not anticipated that low-visit
parents would be present during a recording, six unique
low-visit mothers were present during either R1 or R2, two
of which were present with recording data for both R1 and
R2. To analyze the difference in hourly counts with Cud-
dlers present versus absent within the low-visit group,
hourly counts for all non-Cuddler time were aggregated and
compared to mean hourly Cuddler counts. All statistical
analyses were conducted by using SAS 9.1 (SAS Institute,
Inc., Cary, NC).

Results

Convenience samples of 12 low-visit infants participating in
the Cuddler program, including two sets of twins, and 17
high-visit infants, including one set of twins, were enrolled
and completed R1. Table 1 shows the maternal and infant
demographic data for the low-visit and high-visit groups.
There were no significant group differences in maternal age,
public insurance, race, prenatal care, or mode of delivery. A
greater proportion of primigravida mothers was in the high-
versus low-visit group (56% versus 10%, p= 0.04).
Although infants in the low-visit group were hospitalized
for a significantly longer duration, post-menstrual ages at
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R1 and R2 in both groups were similar. Due to scheduling
issues or early discharge, 8/12 (67%) dyads in the low-visit
group and 14/17 (82%) in the high-visit group completed
the protocol and had both R1 and R2 (Fig. 1).

Table 2 compares LENA counts on R2 versus R1 during
Cuddler time, high-visit parent-care time and low-visit
parent-care time (nonintervention comparison) for infants
who had both recordings. While there were no significant
increases in LENA counts for any of the groups, AWC
count increased between R1 and R2 for both Cuddler time
(rate ratio= 1.33, 95% CI= 0.68–2.59, p= 0.41) and high-
visit parent-care time (rate ratio= 1.39, 95% CI=
0.99–1.94, p= 0.06) but decreased for low-visit parent-care
time (rate ratio 0.69, 95% CI= 0.29–1.63, p= 0.40). There
were similar trends for conversations and vocalizations.

Table 3 shows LENA counts during Cuddler time com-
pared to high-visit group parent-care time and nurse-care
time for all recordings obtained. AWC was similar during
Cuddler time and high-visit parent-care time on R1 and R2.
Cuddler AWC was significantly higher than during nurse-
care time (1779 versus 447, p= 0.03) on R1, and group
differences increased in R2 following the language inter-
vention with the Cuddlers (2530 versus 349, p= 0.0001).
Conversations were also higher during Cuddler time than
nurse-care time on both R1 (7.4 versus 2.4, p= 0.008) and
R2 (13.7 versus 3.2, p= 0.003). Vocalizations were non-
significantly higher during Cuddler time than nurse-care
time on both recordings.

Table 4 compares LENA counts during times when the
Cuddler was present compared to absent for low-visit
infants during R1 and R2. Hourly AWC was significantly
higher with Cuddlers present on R1 (1779 versus 552, p <
0.0001) and R2 (2530 versus 534, p < 0.0001). On R2 after
receiving the intervention, hourly conversation turns were
also significantly higher with Cuddler present (present=
13.7 versus absent= 4.7, p= 0.005). Vocalizations were
similar on both recordings.

Table 5 (online) compares LENA counts during parent
and nurse-care times for the low-visit group, excluding
Cuddler time, versus the high-visit group on R1 and R2.
Low-visit infant had less parent-care time (3–5% of
recordings) than high-visit infants (21–26% of recordings).
During parent-care time, low-visit and high-visit infants
were exposed to similar hourly AWC on R1; however, post-
intervention, low-visit infants, whose parents had not
received any intervention, were exposed to significantly
lower hourly AWC during parent-care time than infants of
high-visit parents (R2 995 versus 1887, p= 0.01). During
nursing care times, low-visit infants were exposed to higher
AWC by nurses than high-visit infants (R1= 782 versus
447, p= 0.46; R2= 894 versus 349, p= 0.02). Similarly,
during nurse-care time, low-visit infants had significantly
more conversations (R1= 6.8 versus 2.4, p= 0.01; R2=
5.9 versus 3.2, p= 0.25) and vocalizations (R1= 29.6
versus 8.9, p= 0.001; R2= 26.1 versus 13.4, p= 0.29)
than high-visit infants.

Discussion

Prior research has demonstrated the importance of early lan-
guage exposure in the short- and long-term development of
normal speech and language processing [3, 11, 29–31]. This
is the first study to analyze the effects of a LENA-based
language curriculum on a Cuddler program for infants of low-
visit parents in comparison to high-visit parents. Prior to the
current study, our Cuddlers did not have guidelines or a
curriculum on how to enhance the language environment. Our

Table 1 Maternal and infant characteristics.

Low-visit High-visit p

Maternal characteristics N = 10 N= 16

Maternal age, years M ± SD 26.6 ± 5 29.9 ± 5 0.09

Gravida, N (%) 0.04

1 1 (10) 9 (56)

2 6 (60) 2 (13)

≥3 3 (30) 5 (31)

Public insurance, N (%) 7 (70) 6 (38) 0.24

Race, N (%)

White 6 (60) 12 (75) 0.72

Black 1 (10) 2 (13)

Hispanic 1 (10) 1 (6)

Other 2 (20) 1 (6)

Prenatal care, N (%) 8 (80) 15/15 (100) 0.07

Vaginal delivery, N (%) 4 (40) 7 (44) 0.64

Infant characteristics N= 12 N= 17

Twins 2 sets 1 set

Gestational age, weeks M ± SD 28.5 ± 5.2 31.2 ± 4.6 0.14

Birth weight, grams M ± SD 1210 ± 833 1796 ± 1209 0.16

Male sex, N (%) 7 (58) 12 (71) 0.49

RDS, N (%) 8 (67) 10 (59) 0.67

BPD, N (%) 4 (33) 4 (24) 0.56

Days in hospital, M ± SD
(median)

94 ± 45 (93) 63 ± 32 (54) 0.049

Days on ventilator, M ± SD
(median)

25.6 ± 37 (3) 9.3 ±
18 (1.0)

0.17

Recording 1 N= 12 N= 17

Total hours of recording analyzed 175 261

PMA, weeks, M ± SD 38.1 ± 3.3 37.3 ± 3.8 0.66

Recording 2 N= 8 N= 14

Total hours of recording analyzed 110 203

PMA, weeks, M ± SD 40.7 ± 4.1 38.4 ± 4.2 0.20

RDS respiratory distress syndrome, BPD bronchopulmonary dysplasia,
PMA post-menstrual age.
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study findings provide support for our primary hypothesis that
LENA counts would increase after an easy-to-administer
language intervention with linguistic feedback. Rates of adult
speech increased 1.33–1.39-fold, for both Cuddlers and high-
visit parents. This is viewed in contrast to the counts for the
small sample of two low-visit parents who were present
during both R1 and R2 without any intervention, which

decreased between the two recordings. In the Suskind et al.
[26] LENA study, eight weekly home visits for 1-hour lan-
guage education sessions showed significant and sustained
differences in LENA counts. A similar curriculum for Cud-
dler and NICU parents may further strengthen the increases in
speech measured by LENA and lead to sustained behavioral
changes.

Table 3 LENA counts for
Cuddler time in the low-visit
group compared to high-visit
parent- and nurse-care time for
Recordings 1 and 2.

Low-visit parent group High-visit parent group

Recording 1

Infants, N 12
175

17
261Total hours

Care time Cuddler Parent p Nurse p

Hours, N (%) 21 (12) 68 (26) 35 (13)

AWC 1779 ± 1738 (1062) 1680 ± 1730 (1214) 0.84 447 ± 1209 (102) 0.03

Conversations 7.4 ± 6.9 (6.0) 9.8 ± 9.2 (7.0) 0.2 2.4 ± 3.6 (0) 0.008

Vocalizations 13.9 ± 13 (14) 23.1 ± 22 (16) 0.1 8.9 ± 9.6 (6.0) 0.08

Recording 2

Infants, N 8
110

14
203Total hours

Care time Cuddler Parent p Nurse p

Hours, N (%) 13 (12) 42 (21) 35 (17)

AWC 2530 ± 2025 (1956) 1887 ± 1882 (1367) 0.28 349 ± 492 (163) 0.0001

Conversations 13.7 ± 13 (8.0) 12.9 ± 18 (6.5) 0.41 3.2 ± 5.6 (1.0) 0.003

Vocalizations 24.5 ± 22 (11.0) 26.3 ± 33 (15) 0.79 13.4 ± 21 (4.0) 0.31

AWC adult word count, Conversations conversational turns, Vocalizations child vocalizations.

Table 2 LENA counts and their
rate ratios for Recording 2
versus Recording 1 for the 8
low-visit and 14 high-visit
infants with both recordings.

Event type Recording 1
x ̅± SD (median)

Recording 2
x ̅± SD (median)

Rate ratio
(R2:R1) (95% CI)

p

High-visit hours of recording 203 hours
Infant N= 14

High-visit parent-care time

Hours, N (%) 54/203 (27) 42/203 (21)

AWC 1644 ± 1852 (1002) 1888 ± 1882 (1368) 1.39 (0.99–1.94) 0.06

Conversations 10 ± 10 (7) 13 ± 18 (7) 1.33 (0.92–1.92) 0.13

Vocalizations 24 ± 23 (17) 26 ± 32 (16) 1.20 (0.85–1.69) 0.3

Low-visit hours of recording 110 hours
Infant N= 8

Cuddler time

Hours, N (%) 17/110 (15) 13/110 (12)

AWC 1609 ± 1786 (894) 2530 ± 2025 (1956) 1.33 (0.68–2.59) 0.41

Conversations 7 ± 7 (5) 13.7 ± 13 (8.0) 1.49 (0.64–3.45) 0.35

Vocalizations 12 ± 12 (11) 24.5 ± 22 (11.0) 1.38 (0.57–3.33) 0.47

Low-visit parent-care time

Hours, N (%) 4/110 (4) 4/110 (4)

AWC 1649 ± 861 (1496) 995 ± 1055 (763) 0.69 (0.29–1.63) 0.4

Conversations 13 ± 10 14) 5.8 ± 8.6 (0) 0.39 (0.10–1.55) 0.18

Vocalizations 40 ± 36 (35) 13.4 ± 16 (4) 0.29 (0.07–1.10) 0.07

AWC adult word count, Conversations conversational turns, Vocalizations child vocalizations.
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Second, we identified that Cuddler time for low-visit
infants exposed them to a similar hourly AWC compared to
high-visit infants and significantly more AWC than during
high-visit nurse-care times. Prior studies have shown the
importance of maternal involvement in the single-family
room NICU [17, 32] and the association with improved
outcomes [15–17]. However, single-family room NICUs
may also have an adverse effect on language development
due to limited parent visitation and decreased meaningful
auditory sensory exposure [30, 31]. Cuddler time provides
an opportunity to expose infants of low-visiting families to
higher levels of adult contact and AWC. A simple language
curriculum for Cuddlers may act as a surrogate for high-visit
parents care times to mitigate some of the negative impact of
single-family rooms when parents are not able to visit.

This study shows the contrast in language environments
when Cuddlers are present and absent for low-visit infants.
This difference was even more pronounced after Cuddlers
received the language intervention. In addition, the Cuddler
AWC on R2 was associated with significantly higher con-
versation turns, which are assumed to be interactive and

have been reported to be associated with improved language
and cognitive development [11, 33]. This may be due to
more meaningful interactions between the Cuddler and
infant as was modeled in the intervention curriculum. This
raises several practical and research questions. Should
Cuddlers visit for longer than 1 hour or more frequently for
infants of low-visit parents? Should Cuddlers visit any
infant whose parents are not visiting? We did not expect to
capture low-parent group visitation on our recordings.
However, this provided the opportunity to compare the low-
and high-visit parents. It was of interest that counts between
the groups during parent-care time were similar at baseline,
but after the language intervention, the high-visit group’s
AWC continued to increase whereas the low-visit group
AWC decreased, demonstrating that low-visit parents could
also benefit from a language curriculum. Another finding of
interest was that nurses spoke almost twice as much to low-
visit infants during nurse-care times. We suspect that there
is recognition by providers that low-visit infants would
benefit from contact, and nurses empathetically respond by
increasing their involvement. We believe that providers

Table 5 (Online): comparison of
LENA counts by event for the
low-visit group when the
Cuddlers were not present and
high-visit group during parent-
and nurse-care time.

Activity type Recording 1 p Recording 2 p

Low-visit
x ̅± SD (median)

High-visit
x ̅± SD (median)

Low-visit
x ̅± SD (median)

High-visit
x ̅± SD (median)

Total hours of recording 175 261 110 203

Parent-care time

Hours, N (%) 6 (3) 68 (26) 5 (5) 42 (21)

AWC 1427 ± 753 (1055) 1681 ± 1731 (1215) 0.14 995 ± 1055 (763) 1887 ± 1882 (1367) 0.01

Conversations 10.3 ± 10 (8.5) 9.8 ± 9.2 (7.0) 0.98 5.8 ± 8.6 (0) 12.9 ± 18 (6.5) 0.17

Vocalizations 34.3 ± 29 (31.0) 23.1 ± 22 (16.5) 0.29 13.4 ± 16 (4) 26.3 ± 33 (15) 0.35

Nurse-care time

Hours, N (%) 53 (30) 35 (13) 31 (28) 35 (17)

AWC 782 ± 1051 (330) 447 ± 1209 (102) 0.46 894 ± 965 (554) 349 ± 493 (163) 0.02

Conversations 6.8 ± 10 (3.0) 2.4 ± 3.6 (0) 0.01 5.9 ± 9.6 (2.0) 3.2 ± 5.6 (1.0) 0.25

Vocalizations 29.6 ± 36 (14.0) 8.9 ± 9.6 (6.0) 0.0001 26.1 ± 44 (12) 13.4 ± 21 (4.0) 0.29

There were four low-visit parents visiting during Recording 1 for a total of 6 h and four visiting during
Recording 2 for a total of 5 h.

AWC adult word count, Conversations conversational turns, Vocalizations child vocalizations.

Table 4 Hourly LENA counts on Recordings 1 and 2 in the presence versus absence of a Cuddler within low-visit group for all hours.

Recording Count Cuddler present Minimum Maximum Cuddler absent Minimum Maximum p

Hours, N (%) 21 (12) 154 (88)

R1 175 hours AWC 1779 ± 1738 83 6422 552 ± 918 0 5571 <0.0001

N= 12 infants Conversations 7.4 ± 6.9 0 22 4.6 ± 8.1 0 41 0.18

Vocalizations 13.9 ± 12.5 0 45 20.9 ± 30.2 0 192 0.31

Hours, N (%) 13 (12) 97 (88)

R2 110 hours AWC 2530 ± 2025 799 8399 534 ± 804 0 4374 <0.0001

N= 8 infants Conversations 13.7 ± 12.7 1 38 4.7 ± 9.6 0 43 0.005

Vocalizations 24.5 ± 22.1 2 63 26.5 ± 44.5 0 184 0.77

R1 Recording 1, R2 Recording 2, AWC adult word count, Conversations conversational turns, Vocalizations child vocalizations.
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across a variety of disciplines (nursing, respiratory, physi-
cians) would benefit from information about the benefits of
a nurturing and language-rich environment for infants in the
NICU and tools to help provide such an environment.

It has been reported that some healthcare providers may
have conscious or unconscious biases based on race,
socioeconomic status, state custody, or assumptions about
parent’s lack of desire or inability to visit their child that
impact on their own behavior [34, 35]. However, at base-
line, our low-visit parents had hourly word counts similar to
high-visit parents for the short time they were present. As
expected, low-visit infants had a lower percentage of time
spent doing actual “parent”-care time. We suggest this is
multifactorial. These parents may not feel as comfortable
participating in their child’s care as parents who visit reg-
ularly. Reasons parents may not visit are often real-life
barriers and include other children at home, requirement to
return to work or transportation issues, not just protective
services restrictions. For example, we found that low-visit
parents were more likely to be multiparous and childcare of
other children may have contributed to difficulties visiting.
Regardless of the reason, this study demonstrates the dif-
ference in language environments for infants whose parents
visit frequently versus those whose parents can’t or don’t
and provides an opportunity to enhance the language
environment for them all.

This pilot study has several strengths including the
implementation of an easy language intervention for Cud-
dlers and parents that we believe in a larger sample size
would significantly increase language exposure to infants.
This is the first study to analyze and compare the language
environments of two groups of infants in a single-family
room NICU, those whose parents visit frequently and those
whose parents do not. This allowed several granular com-
parisons such as between Cuddlers and high-visit parent-
care times, times with the Cuddler present versus absent for
low-visit infants, and nursing care times between groups. In
addition, although infants were enrolled in the Cuddler
program based on low visitation, six unique low-visit par-
ents were present during either R1 or R2. This became a
strength for the study because it allowed us to analyze their
counts and have a sense of the language environment during
low-visit parent-care times and compare it to that of high-
visit parents. This study identified a variety of opportunities
for targeted interventions with both parents and staff to
create a maximally language-rich environment for our
NICU patients, many of whom are at high risk for language
impairments based on prematurity or other morbidities.

Limitations of this study included a small sample size.
As such, to maximize sample size, Cuddlers were paired as
needed with more than one infant as available. Since R1 and
R2 were based on the infant, a Cuddler may have received

the curriculum and the linguistic feedback with a previous
infant. The linguistic feedback of the R1 recording, how-
ever, is individualized and is felt to be an important moti-
vator. Cuddlers continued to receive linguistic feedback
after every recording. Second, although the hourly incre-
ments analyzed may not precisely coincide with Cuddler
and parent visit times, this was addressed by a detailed log
with cross-reference to nursing documentation and the
hourly activity was labeled as the event that occurred during
the majority of that time interval. Although the NICU lan-
guage environment has been studied before in preterm
infants, there is no normative dataset for this population.
Furthermore, the algorithm for language processing
does not discern adult speech that is child-directed, how-
ever, conversation turns are assumed to be interactive and a
better surrogate for quality of language interactions than
adult words.

In conclusion, this study validates the use of Cuddler
programs for infants whose parents are not able to visit
regularly. Our results suggest positive effects following a
language intervention with linguistic feedback, for both
Cuddler and high-visit parent–infant pairs. It supports that
all families and healthcare providers may benefit from
training in providing language-rich environments for infants
in the NICU. Future studies are needed to further explore
both the short- and long-term developmental benefits for
infants.

Table of contents summary

After a NICU language intervention, Cuddlers had word
counts and conversations similar to high-visit parents and
significantly higher than nurse-care times.

What is known on this subject

● Although there are known benefits of mother–infant
contact and an interactive language environment, there
are barriers that prevent this valuable interaction for
many infants cared for in the NICU.

● Many NICUs now have Cuddler programs to address
infant sensory deprivation.

What this study adds

● Cuddlers provided with a language curriculum and
feedback of their word counts while with an infant
achieved hourly word counts similar to parents who
visited frequently, and significantly improved the
language environment of the infant with low parental
visitation.
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