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ABSTRACT

[EISTIEEE The present study aims to examine the effect of a play-based intervention on the anxiety of
mothers of premature babies admitted to the neonatal intensive care unit (NICU).

This is a non-blinded randomized controlled clinical trial. The participants were
recruited from among the mothers of premature babies (<37 weeks) admitted to the NICU of Hazrat-e
Ali Asghar Hospital and divided into two groups of intervention (n=20) and control (n=20) using the block
randomization method. They were 20-35 years old with at least a high school diploma. Their babies had
stable physiological conditions with no physical disorders or specific diseases. The anxiety of mothers
was measured by Spielberger’s State-Trait anxiety inventory (STAI) before study and two days after
discharge. The intervention group received the play-based program for their babies at least once a day,
for at least 5 days until discharge. The control group received routine hospital care.

(ST Independent t-test results showed no significant difference in the scores of STAl and its domains
between the two groups before and after the intervention. However, mean difference of pre- and
post-scores of total STAI and state anxiety domain was significant in two groups (P<0.05), but it was
not significant in terms of trait anxiety (P>0.05). The ANCOVA results showed that the effect size of
intervention on state anxiety (P=0.001) and total anxiety score (P=0.004) was 27% and 20%, respectively.
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Introduction

remature birth is when a baby is born before
37 weeks of pregnancy. So, the baby requires
hospitalization and receiving special care [1].
According to the World Health Organiza-
tion’s (WHO) report, approximately 15 mil-
lion premature births (about 10%) and 1 million child
deaths occur worldwide due to complications of prema-
ture birth [2]. The statistics of premature birth in Iran are
about 7%-8%, and about 9% of babies need to be hos-
pitalized in the neonatal intensive care unit (NICU) [3].

Babies with neuro-developmental disorders, including
cognition, movement, language, social communications,
and behavioral disorders, are more at risk than normal
babies, and these disorders may develop after childhood
[4]. In a meta-analysis study by Adnan T. Bhutta et al.,
the cognitive scores of mature children were higher than
premature children. Also, attention-deficit hyperactiv-
ity disorder prevalence is two times more in premature
children [5].

Premature birth is also a challenging and anxiety-
provoking issue for parents. Premature birth causes the
initial separation of mother and baby and disrupts their
bonding [5]. Also, the NICU environment is one of the
anxiety-provoking factors. Although parents can access
the NICU and stay with the baby for a long time, the ex-
perience of an unfamiliar environment, the alarm sound
of the devices, and the special conditions of this depart-
ment can lead to increased levels of parental anxiety. On
the other hand, some factors cause parents’ anxiety and
discomfort, such as the baby’s thin and immature ap-
pearance, the inconsistency of the parents’ initial men-
tality about their baby, and other concerns during hospi-
talization in the ICU [6].

Studies have shown that these cases disrupt the role of
parents, prevent proper interaction between the baby and
the mother, and affect the growth and development of
the baby [5]. Therefore, parents, especially mothers who
have the most relationship with their babies, should ac-
quire skills to reduce their anxiety, teach them the correct
interaction with their babies, and help them adapt to the
problems and challenges of the NICU environment [7].

The focus of most interventions implemented in the
NICU has been separately on the baby or the mother so
far, so the needs of both audiences are not covered simul-
taneously. Interventions related to premature babies are
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focused on their neuro-developmental outcomes, while
interventions for mothers are implemented to increase
their awareness and capabilities to reduce stress. To fill
this gap in the present study, we considered a modified
auditory-tactile-vision-vestibular (ATVV) protocol in
which the mother and the baby are simultaneously in-
volved. Also, ATVV techniques have been taught to
mothers for the first time in the form of playing with
the baby so that the activities leading to the growth and
development of the baby become meaningful and enjoy-
able for the mother and the child to have a purposeful in-
teraction. In this study, the effectiveness of this protocol
and the introduction of play in mother-infant interaction
have been investigated on the anxiety level of mothers.

Materials and Methods

This pilot study was a randomized clinical trial with
two intervention and control groups conducted in the
NICU of Hazrat Ali Asghar Hospital in Tehran City,
Iran. The sample size was estimated at 20 in each group
based on Bastani’s study [9], considering the power
of 80% and the confidence level of 95%. The sample
subjects were mothers of premature babies born before
37 weeks and hospitalized in the NICU of this hospital.
Other inclusion criteria for mothers were 20-35 years
old, having at least a diploma education, and lacking
a history of abortion and psychiatric diseases. The in-
clusion criteria for babies were having stable medical
conditions, first and second birth rank, lacking congeni-
tal disorders and brain damage, and not being a golden
baby. The exclusion criteria included acute medical
problems in the baby’s condition, parents’ unwillingness
to continue cooperation, and failure to complete the con-
sidered program by mothers.

Sampling continued as a convenience sampling meth-
od and over time until the required sample volume was
completed, and people were randomly assigned to inter-
vention and control groups by the double-block method.
Then, if the parents agreed to enter the study and pro-
vided informed consent, their information was recorded
in the demographic questionnaire. Considering the sen-
sitivities of the NICU, especially during the COVID-19
epidemic, all stages of sampling, randomization, and
evaluation of people in this study were performed by the
researcher (occupational therapist).

In this study, the Spielberger anxiety questionnaire was
used to measure the anxiety of all mothers in two stages.
The first stage at the time of entering the research and
before receiving training is related to the intervention (in
the intervention group), and the second stage is associ-
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ated with the day of discharge and before leaving the
hospital. This questionnaire has two scales: trait anxiety
(feelings of the individual at the moment and response
time) and state of anxiety (general and normal feelings
of the individual).

Babies in the intervention group received the modified
ATVYV protocol by play, approved by the expert group,
and via their mothers. This protocol includes training to
recognize the premature baby and his needs and condi-
tions in the NICU environment, training on the concept
of infant play, and finally, training ATVV intervention
items in the form of play so that mothers can learn to
apply appropriate sensory stimuli while playing with
the baby. The theoretical parts of the program (Table 1)
were taught in one to two sessions in the presence of the
researcher and the mother. The practical part (Table 2)
of the program, including 10 minutes of auditory and
tactile stimulation (head, back, abdomen, arms, legs,
and face), then 5 minutes of vestibular stimulation were
given to the mothers of the intervention group in the
form of a brochure and short video after practical train-
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ing. This program was performed by mothers at least
once a day, at least 5 days a week, until the baby was
discharged. Each baby’s sleeping and waking time in the
day determined the implementation time of the program
by the mother. Also, mothers could raise their questions
and doubts with the researcher online full-time and face-
to-face for at least one hour a day. Babies in the control
group received routine medical and nursing care in the
NICU, and their mothers did not receive any training be-
fore discharge. After the secondary evaluation and dis-
charge, if the mothers wanted, the control group would
also be trained, and the researcher would answer their
questions and doubts after the discharge of these people.

To describe the demographic characteristics of the
samples, the mean, standard deviation, number, and per-
centage were used in the form of a table, and to investi-
gate the effect of the intervention, analysis of covariance
and two independent t test groups were used to compare
the two groups before and after the intervention.

Table 1. Training of modified auditory-tactile-vision-vestibular (atvv) protocol by play

Line Training Title Stage
Recognizing the physiological conditions of premature babies (breathing rate and heart rate,
body temperature, blood oxygen)
1 Recognizing a premature baby  Recognizing the necessary environmental conditions for a premature baby (light and sound)
Recognizing behavioral signs in premature babies (signs of cooperation and non-cooperation
of the baby in response to stimuli)
2 Explaining the concept of play =

Explaining and describing baby
play and its importance
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Table 2. Practical training of modified auditory-tactile-vision-vestibular (atvv) protocol by play

Line Training Title Stage
1 Auditory stimulation (for about 30 s) 20 Second
First step: head (linear movements) 6 times
Second step: back (linear movements 6 times - circular movements 3 times)
) Tactile stimulation and continued audi- Third step: Arms (linear or circular movements) 6 times

tory stimulation

Repeating the desired steps for the baby
if there is time

Vestibular stimulation+eye
contact+continued auditory stimulation

Fourth step: Abdomen (linear movements in the middle line and chest line)

Fifth step: thighs and legs (linear movements)
The sixth step: face (linear movements)
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Results

In this research, 40 mothers present in the NICU were
examined. Table 3 presents the demographic informa-
tion of mothers and babies for quantitative variables,
and Table 4 presents qualitative variables.

The P value related to the independent t test to com-
pare the groups in terms of the three variables of birth
age, child’s weight, and mother’s age were 0.378, 0.734,
0.734, respectively, showing that the two groups did not
differ significantly in these cases (P>0.05).

Also, the Chi-square test was used to compare the
groups in terms of mothers’ education, and according to
the result (P=0.519), the distribution of education level
in the intervention and control groups was not signifi-
cantly different.

The anxiety scores of mothers were also evaluated in
two groups using the Shapiro-Wilk test. The P values in
the three variables of obvious anxiety, hidden anxiety,
and total anxiety were 0.725, 0.426, and 0.426, respec-
tively, and it showed that these three variables followed
anormal distribution in the present study.

A t test was performed to compare the two groups re-
garding anxiety scores and their changes. Based on the
results (Table 5), no significant differences were ob-
served between the two groups in the scores of obvious,
hidden, and total anxiety before and after the interven-
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tion. However, after the difference of the scores before
and after in three variables (to control the score before
the intervention), a significant difference was observed
in the average difference between the scores before and
after for total anxiety and obvious anxiety in the two
intervention and control groups (P<0.05) but in hidden
anxiety, this difference is not significant (P>0.05).

Then, the mothers’ anxiety scores and the interven-
tion’s effect on them were analyzed by the analysis-
covariance model (Table 6). The results of this analysis
showed that after controlling the effect of the obvious
anxiety score before the intervention, a significant dif-
ference was observed in the average obvious anxiety
score after the intervention in the two groups, which
shows a significant effect of the intervention on the ob-
vious anxiety score (P=0.001); however, no significant
difference was between the two groups in the average
hidden anxiety score after the intervention, indicating
that the intervention cannot have a significant effect
on the hidden anxiety score (P>0.05). Finally, examin-
ing the average total anxiety in the two groups shows
that the intervention was also effective on total anxiety
(P=0.004). The intervention’s effect size was 27% and
20% for the two variables of obvious anxiety and total

anxiety, respectively.
Discussion

Although the research protocol was developed to affect
premature babies and their mothers, this article was con-

Table 3. Description of quantitative demographic variables of mother and baby

+!
Variables Mean2SD
el Intervention Control
Birth age, wk (Gestational age) 33.450+2.53 32.57+2.61
Baby’s weight (g) 2233.501422.65 2082+489.96
Mother’s age, y 32.15+2.62 32.70+2.57
Archives of
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Table 4. Description of qualitative demographic variables of mother and baby
0,
Variables T B3
Group Intervention Control
Associate degree and below 9(45) 7(35)
Bachelor’s degree and above 11(55) 13(65)
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Table 5. Comparing anxiety scores before and after the intervention and their changes in two groups

Independent t Test MeantSD
Variables Stage

P Statistics Control Intervention
Before 0.207 1.28 47+13.07 52.55+14.25
Obvious anxiety After 0.260 -1.14 45.65+11.33 41.65+10.77
Demand before and after <0.001 -3.86 8.25+-1.35 7.34+-10.90
Before 0.669 0.43 42.109.73 43.60+12.16
Hidden anxiety After 0.934 0.08 41.30+8.52 41.55+10.44
Demand before and after 0.357 -0.93 8.25+-1.35 7.34+-10.90
Before 0.337 0.97 89.10+20.59 96.15+25.03
Total After 0.527 -0.63 86.95+17.41 83.20+19.07
Demand before and after 0.003 -3.14 11.29+-2.15 12.95+10.41

ducted to review the findings and results related to moth-
ers’ anxiety. The statistical data research showed that this
protocol was effective on the mothers’ obvious and total
anxiety levels; however, their hidden anxiety levels did
not change significantly. In previous studies, the effect of
ATVYV intervention has been measured on factors such
as mother-infant interaction [11]. However, its impact on
the anxiety factor in the NICU has not been studied yet.
In a study, Diane Holditch-Davis investigated the impact
of two interventions, ATVV and KC, simultaneously on
factors of mothers, including obvious anxiety [12].

The results showed that the speed of reducing anxiety
is higher in mothers who used ATVV massages, but the
time of their assessment was when the baby was two
months old and after discharge from the hospital, and
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the anxiety measured in this study was not related to the
NICU situation. While investigating the situational anx-
iety related to the NICU and trying to reduce it has been
one of the crucial factors in the current research. For this
reason, the time frame of the anxiety assessment is lim-
ited to the duration of the presence of the mother and the
baby in this department. H-HOPE is also a program that
includes two parts, a part related to the baby, ATVV in-
tervention, and a part related to mothers, including ma-
ternal education and social support [13]. This program
has also had positive effects on mother-infant interac-
tion; however, it has not been evaluated on the anxiety
level of mothers, especially in the NICU situation [11].

Table 6. The Covariance Analysis Model of Mothers’ Anxiety Scores

Dependent Variables

(After Intervention) Independent Variables Observed Power Partial Eta Squared P F
Group 0.12 0.272 0.001 13.80
Obvious anxiety
Score before intervention 1 0.67 <0.001 76.41
Group 0.95 0.01 0.420 0.66
Hidden anxiety
Score before intervention 1 0.85 <0.001 218.56
Group 0.85 0.20 0.004 9.70
Total
Score before intervention 1 0.78 <0.001 131.61
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Other mother-centered interventions, including sup-
porting and enhancing NICU sensory experiences, have
been evaluated on mothers’ anxiety [14]. This interven-
tion is initiated in the NICU environment and teaches
parents how to provide appropriate sensory experi-
ences for their premature infant [15]. However, the re-
sults show no effect on the anxiety level and depression
symptoms of mothers. Of course, mental health, espe-
cially the anxiety level, depends on various factors, and
the control of conditions, such as a history of psychiatric
disorders and challenges, individual factors and social
support, etc., can affect it and differentiate the results of
different research [14]. In recent years, family-centered
care, the new approach in NICU, has become more
popular [16]. However, the family and the mother’s par-
ticipation do not necessarily reduce the anxiety level.
Although the intervention implemented by Linda Frank
to participate parents in managing the pain of premature
babies hospitalized in the NICU effectively increased
the satisfaction and cooperation of parents, it could not
reduce the stress and anxiety of parents [17]. Therefore,
the type of education and the conditions of parents’ par-
ticipation seems effective in this field.

The lack of effect of this protocol on the hidden anxiety
level can be caused by the short duration of the interven-
tion and the lack of a follow-up phase in the research. Of
course, two other similar studies have reported results
consistent with the results of this research concerning
hidden anxiety [14, 18].

The reduction in the level of obvious anxiety in the
present study shows that this protocol can help moth-
ers in the situation of the newborn in the NICU and
make the stressful, inflexible, and technological envi-
ronment of the NICU acceptable to them. After training
and learning game techniques, the mother can start her
parenting role in the NICU environment, have a correct
interaction consistent with the growth and development
of her baby, and be an influential element in improving
her condition. However, the results showed that moth-
ers’ hidden and general anxiety remains. Therefore, this
type of anxiety seems to require different interventions
in future studies.

Conclusion

Reducing obvious anxiety levels in the present study
shows that this protocol is helpful for mothers in the situ-
ation of a newborn in the NICU and makes the stressful,
inflexible, and technological environment of the NICU
acceptable to them. After receiving training and learning
play techniques, the mother can start her parenting role
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in the NICU environment, have a correct interaction in
line with the growth and development of her baby, and
be an influential element in improving her condition.
However, the results showed that mothers’ hidden and
general anxiety remains. Therefore, this type of anxiety
seems to require different interventions that should be
examined in future studies.
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4.Acute stress Disorder (ASD)
5.Post-traumatic stress disorder (PTSD)
6. Auditory, Tactile, Visual, Vestibular intervention (ATVV)
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1. World Health Organizaion (WHO)
2.Neonatal Intensive Care Unit (NICU)
3.Attention deficit hyperactivity disorder (ADHD)
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11. Chi Square
12. Shapiro-Wilk
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9. Analyze of Covariance (ANCOVA)
10. Independent t-test
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13. Kangoro Mother Care (KMC)
14. H-HOPE
15. SENSE
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