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ABSTRACT

Background: Mother-neonate attachment is impaired when a premature neonate is hospitalized, affecting the
neonate’s growth and development and the mother’s ability to care for the infant. This study aimed to determine the
effect of horizontal neonate rocking on the attachment behaviors of mothers with premature neonates admitted to the
neonatal intensive care unit (NICU).

Methods: This clinical trial was conducted on 64 mothers with premature neonates hospitalized in the NICU of
Hafezieh Hospital and Hazrat Zeinab Hospital in Shiraz in 2023. Participants were selected using convenience sampling
and randomly assigned to control and intervention groups. In the intervention group, mothers performed horizontal
rocking for two weeks, five days a week, four times a day for three minutes each time, half an hour before feeding their
neonates. The Avant attachment questionnaire was completed by all participants. Data were analyzed using SPSS 24
with independent t-tests, paired t-tests, and chi-square tests.

Results: After the intervention, the mother-neonate attachment score was significantly higher in the intervention
group (18.58+3.85) compared to the control group (12.91+2.70) (P<0.001). In the intervention group, the mean scores
for emotional behaviors increased from 4.64+1.43 to 6.84+1.93, and proximity behaviors increased from 2.61+1.45 to
7.10+1.51 (P<0.001). However, the mean score for caring behavior showed no significant difference between before
(5.55+1.06) and after (4.65+1.14) the intervention (P>0.05).

Conclusion: Horizontal rocking of neonates increased attachment behaviors, specifically emotional and proximity
behaviors, in mothers with premature neonates. It is recommended that nurses in the NICU teach mothers the correct
method of rocking premature neonates horizontally to enhance mother-neonate attachment.
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Introduction

The birth of premature neonates is a major approximately 9.3 per thousand live births,
cause of neonatal mortality in developed countries, primarily due to premature birth (3). Premature
with a death rate in preterm infants estimated at neonates who survive often require hospital care
271% (1, 2). In Iran, infant mortality is for weeks or months (4). Separation of the mother
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from the neonate limits physical contact, a critical
factor in attachment, impairing the attachment
process. Attachment begins before birth,
strengthens during pregnancy, and evolves through
mother-neonate contact during the neonatal period
(3). Interactions between mother and neonate are
vital for attachment, proximity, and the neonate’s
cognitive development (5). The quality of these
interactions varies depending on the neonate’s
prematurity (6). Multisensory stimuli can foster
attachment in neonates (7), and multisensory
stimulation improves neurobehavioral
development in high-risk infants (8). Rocking
premature neonates slowly, regularly, and
rhythmically mimics intrauterine rhythms,
benefiting their development (9). Studies show that
multisensory stimulation techniques, including
horizontal rocking, mitigate some adverse
neurological effects of premature birth and
prolonged hospitalization (10). Due to the soothing
effect of rhythmic stimulation, rocking has been
utilized in NICUs for over 50 years (11). Admitting
a neonate to the NICU is stressful for both the
neonate and parents, exposing the neonate to
unfamiliar sensory stimuli, such as loud noises and
bright lights, unlike the intrauterine environment
(12). While some studies have explored
multisensory stimulation and physical growth in
premature neonates, as well as vestibular
stimulation’s effects on neonate behaviors, no study
has specifically examined the effect of horizontal
rocking on maternal attachment behaviors. As
horizontal rocking is hypothesized to improve the
mother-neonate relationship in the NICU (13), this
study aimed to evaluate its effect on attachment
behaviors in mothers of premature neonates
hospitalized in the NICU.

Methods
Study Area

This clinical trial was conducted in the NICUs
of Hafezieh Hospital and Hazrat Zeinab Hospital in
Shiraz, with the ethics code IRCT2023
0312057699N1, from June to November 2023.

Study Design and Sampling Procedure

Based on a similar study (14), the initial
sample size was estimated at 29 mothers, with a
test power of 80% and a significance level of 5%.
Accounting for a 20% attrition rate, the final
sample size was set at 36 participants per group.
Due to one neonate’s death, three discharges, and
four neonates requiring mechanical ventilation, 64
mothers were ultimately divided into control (33
mothers) and intervention (31 mothers) groups
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using random allocation (Diagram 1). Inclusion
criteria included mothers with neonates of 33-36
weeks gestational age, no need for mechanical
ventilation, hemodynamic stability, no congenital
malformations, no chronic maternal disease, and
the ability to have dermal, visual, or auditory
contact with the neonate, with no care provided
by other family members. Exclusion criteria were
lack of maternal cooperation, infant death, or
neonates requiring mechanical ventilation or
resuscitation.

Data Collection

Data were collected using a demographic
questionnaire and the Avant attachment checklist,
which includes 13 behaviors categorized into
three types: emotional behaviors (kissing, looking,
caressing, talking, checking the neonate, smiling,
and rocking), proximity behaviors (hugging
without touching the mother’s body, circling arms
around the neonate), and caring behaviors
(changing diapers, patting the neonate’s back to
expel stomach gas, tidying up the neonate).
Behaviors were observed for 15 minutes, with the
first 30 seconds of each minute used for
observation and the second 30 seconds for
recording. Each behavior was recorded once per
minute, with one point assigned per observed
behavior. The minimum score per behavior was
zero, and the maximum was 15. Higher total
scores indicated greater maternal attachment. The
Avant questionnaire’s validity was established by
Avant, emphasizing affective and cognitive
dimensions of parent-to-infant attachment (16).
The Persian version’s validity was confirmed by
Vakilian et al. (2007) and Toosi et al. (2011) (17,
18), with reliability established by Vakilian et al.
(2009) at a correlation coefficient of 98% (19).
Informed consent was obtained from mothers and
fathers, and a demographic questionnaire
(including mother’s age, occupation, education
level, and baby’s gender and age) was completed.
The Avant attachment behavior checklist was also
completed. To prevent information exchange, the
control group was sampled first, followed by the
intervention group after the control group’s
discharge.

The intervention involved mothers rocking
calm and alert neonates horizontally half an hour
before feeding for 12 minutes daily (four sessions
of three minutes each) for five days a week,
alongside routine care. The neonate was hugged
and gently rocked horizontally (cephalo-caudal).
The researcher taught mothers the correct
method  practically and  supervised its
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implementation, monitoring for neonatal stress
signs every 10 seconds. If stress signs were
observed, the intervention was paused for 15
seconds and resumed. If stress signs occurred
three times consecutively, the intervention was
stopped for that session (7). Stress signs, based on
Als’ Synactive theory, included physiological
changes (heart rate >200 bpm or <100 bpm,
respiratory rate >20 above baseline, arterial
oxygen saturation <86% for >15 seconds) and
behavioral signs (startle, panic, yawning, finger
splaying, tone or posture changes, gaze aversion,
crying, hiccups, tongue protrusion) (7). After two
weeks, both groups completed the questionnaires
again, and data were compared to pre-
intervention results. The control group received
only routine care.

Figure 1: CONSORT diagram of participant flow
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through each stage of the study.

Statistical Analysis

Data were analyzed using SPSS version 24 with
independent t-tests, paired t-tests, and chi-square
tests (P=0.05). The Kolmogorov-Smirnov test
confirmed data normality, showing no significant
differences between groups.

Ethical approval

The study was approved by the Committee of
Ethics in Human Research at Shahid Sadoughi
University of Medical Sciences, Yazd (code:
IR.SSU.REC.1402.002). Participants were informed
of the study’s objectives, assured of confidentiality
and anonymity, and provided written informed
consent. They could withdraw from the study at
any time.

N=72

Mothers qualified for inclusion

Discharge of neonates, n=3

v

Undergoing mechanical ventilation, n=4
Neonate’s death, n=1

Unwillingness for participation, N=0

Samples entering the study

Diagram 1. Consortium diagram of participants

N=64
v v
Allocation to control group
Allocation to intervention group, implementation of
N=33 horizontal rocking of neonate
Implementation of routine care in the ward N=31
; v
Follow up, N=33 Follow up Follow up, N=31
&
l (
Statistical S
Analysis, N=33 analysis Analysis, N=31
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Table 1. Demographic Characteristics of Neonates and Mothers in the Intervention and Control Groups

Qualitative Demographic Variables Intervention (N=31) Control (N=33) P-Value
Gender 0.11*
Male 22 (71%) 17 (51.5%)

Female 9 (29%) 16 (48.5%)

Mother’s Job 0.31**
Housewife 27 (87.1%) 31 (93.9%)

Employed 4 (12.9%) 2 (6.1%)

Mother’s Level of Education 0.13*
High School 8 (25.8%) 5(15.2%)

Diploma 8 (25.8%) 18 (54.5%)

Bachelor Degree 14 (45.2%) 9 (27.3%)

Master Degree 1(3.2%) 1 (3%)

Quantitative Demographic Variables Mean = SD Mean + SD

Infant’s Gestational Age (weeks) 34.61+1.26 3436 +1.22 0.42%*
Mother’s Age (years) 31.35+6.42 31.70 £5.23 0.82%**

*Chi-square test
**Fisher’s exact test
***Independent t-test

Results

Table 1 shows no significant demographic
differences between groups (P>0.05). The mean
attachment score did not differ significantly
between groups before the intervention
(P=0.24).

However, post-intervention, the intervention
group’s score (18.58+3.85) was significantly
higher than the control group’s (12.91%2.70)
(P<0.001). Within the intervention group, the
attachment score increased significantly from
12.77+2.94 to 18.58+3.85 (P<0.001), while the
control group showed no significant change
(P=0.13) (Table 2). Emotional (6.84+1.93) and

proximity (7.10+1.51) behavior scores in the
intervention group were significantly higher than
the control group’s (5.27+1.61 and 3.10+1.40,
respectively) post-intervention (P<0.05), but
caring behavior scores showed no significant
difference (P=0.71). Before the intervention, no
significant differences were found in any
attachment behavior dimensions between groups
(P>0.05). In the intervention group, emotional and
proximity behavior scores increased significantly
post-intervention (P<0.001), but caring behavior
scores decreased slightly (from 5.55+1.06 to
4.65+1.14) with no significant difference (P>0.05)
(Table 3).

Table 2. Comparison of Maternal-Neonatal Attachment Behavior Scores in Intervention and Control Groups

. Intervention
Variable

* -
Control (M£SD, n=33) Between-Group

(M+£SD, n=31) P-Value **
Maternal-Neonatal Attachment Behaviors
Before 12.77 + 2.94 11.97 + 2.54 0.24
After 18.58 + 3.85 1291 +2.70 <0.001
Within-Group P-Value <0.001 0.13

*Independent t-test
**Paired t-test

Table 3. Comparison of Dimension Scores of Maternal-Neonatal Attachment Behaviors in Intervention and Control Groups

Dimension of Maternal-Neonatal Attachment Behaviors (Iﬁiesrg‘e;f;?) (MiCSO];l, t;(;l%) *Be}t)x_/\\/;eaelr&-ec*r*oup
Emotional Behavior

Before 4.64 +1.43 458 + 1.44 0.85

After 6.84+1.93 5.27+1.61 0.001
Within-Group P-Value <0.001 0.12
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. . . Intervention Control *Between-Group
Dimension of Maternal-Neonatal Attachment Behaviors (MSD, n=31) (MSD, n=33) P-Value **
Proximity Behavior
Before 2.61+1.45 2.24 +1.54 0.33
After 7.10 £+ 1.51 3.10 £ 1.40 <0.001
Within-Group P-Value <0.001 0.14
Caring Behavior
Before 5.55+1.06 5.15+0.97 0.12
After 4.65+1.14 4.55+1.00 0.71
Within-Group P-Value 0.13 0.11

*Independent t-test
**Paired t-test

Discussion

The results showed a significant increase in
attachment scores in the intervention group
post-intervention, with higher emotional and
proximity behavior scores compared to the
control group. However, caring behavior scores
decreased slightly post-intervention and were
not significantly different between groups. This
may be due to obsessive care behaviors in
mothers of premature neonates, as noted by
Daneshvar et al. (2020), who found that 36% of
maternal behaviors were driven by injury
prevention concerns (20). Wolke et al. (2014)
reported that 32% of premature and low birth-
weight neonates had impaired attachment,
highlighting the need for such studies (21). No
prior study has exclusively examined horizontal
rocking’s effect on maternal attachment, though
multisensory stimulation and kangaroo care
have been studied. Kurt et al. (2020) found
kangaroo care increased maternal attachment
(22), and Dehghani et al. (2020) reported similar
effects from infant massage (23). These findings
align with the current study, though the
intervention timing differed. Korja et al. (2010)
noted that mother-infant separation in the NICU
impairs physical contact, increasing maternal
stress and reducing responsiveness (24). The
control group in this study, with limited physical
contact, showed lower emotional and proximity
behaviors, supporting Korja’s findings. Karimi et
al. (2013) found hugging care increased
attachment, recommending it as a simple, cost-
effective method (25). Sydor et al. (2022) noted
that harmonic rocking has a calming effect and
improves sleep cycles in neonates, bridging
intrauterine and postnatal environments (26).
Zimmerman and Barlow (2012) reported that
vestibular stimulation before feeding modulates

respiratory rates in premature neonates, with a
methodology similar to this study (27). Zeraati
et al. (2018) found multisensory stimulation,
including vestibular stimulation, improved
neuromuscular development (28). Toosi et al.
(2014) showed that teaching attachment
behaviors increased maternal attachment (29).
Seassau et al. (2023) found multisensory care
enhanced attachment, though their study included
multiple stimuli and younger neonates (9).
Provasi et al. (2021) emphasized rhythmic
stimulation’s role in mimicking intrauterine
patterns, aiding emotional, social, and cognitive
development (11). Korja et al. (2008) found
prematurity does not always impair mother-
neonate interaction, as prolonged holding may
compensate (30). It can be stated that several
psychological factors influence on the interaction
of mothers and neonates in NICUs. Also, feeding
of neonates and mothers' attitudes in this regard
can promote  attachment behaviors in
them(31,32). The lack of prior studies directly
examining vestibular stimulation and attachment
makes this study innovative.

This study faced time limitations and required
high precision in rocking neonates. Future
research should explore horizontal rocking’s
effects on paternal attachment and infants’
psychological states one year post-birth.

Conclusion

Horizontal rocking significantly increased
maternal attachment behaviors, particularly
emotional and proximity behaviors, in mothers of
premature neonates. This simple, cost-effective
intervention fosters positive mother-neonate
interactions. Nurses in NICUs should teach
mothers the correct method of horizontal rocking
to enhance attachment.
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