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A B S T R A C T

Objective: Given the increase in the birth and survival rate of the premature infants, a need for supportive health
care services becomes more evident. The goal of the present study was to examine the effectiveness of the
Premature Infant Oral Motor Intervention (PIOMI) in the feeding progression and early intervention. This study
was a double-blind randomized clinical trial.
Methods: This clinical trial included premature infants in the neonatal intensive care units (NICUs) of two
hospitals in Tehran, who were randomly assigned into intervention and control group, each containing 15 in-
fants. The PIOMI was administered to the intervention group in the course of 10 days. The infants in the control
group received routine nursing services. Repeated measures ANOVA (RMA) were analyzed. The postmenstrual
age and weight of the participants were examined at the time points of accomplishing one, four, and eight oral
feedings a day and at the time of hospital discharge.
Results: The intervention group reached the first oral feeding (with a mean of 7.2 days) and eight oral feeding
(with a mean of 13.47 days) earlier than the control group. The length of hospital stay in intervention group was
significantly shorter (P= 0.03). RMA wasn't statistically significant between groups for weight (F: 0.76, P: 0.39,
ŋ: 0.03); but within-subjects test showed that change of the weight over time and for interaction of time and
group was significant (F: 74.437, P < 0.001, ŋ: 0.727). The effect size of infants' age in the measurement times
was 91%.
Conclusion: the results revealed that PIOMI is a fruitful method for premature infants. We suggest that PIOMI can
be integrated in feeding rehabilitation programs of the premature infants born with gestational age of as young
as 26–29 weeks, and applied at 29 weeks postmenstrual age (PMA).
The clinical trial registration number: IRCT20180410039260N1.

1. Introduction

Studies conducted in the developed countries show a significant
global increase in premature birth during the past 20 years [1]. On the
other hand, as a result of advances in medical care, there has been a
significant increase in the survival rate of infants with a gestational age
of less than 30 weeks. In Iran, the survival rate of low birth weight
(LBW) and very low birth weight (VLBW) infants has been reported to
be 98.4% and 66.6%, respectively [2]. Infants born at a younger ge-
stational age stay longer in the hospital, as a result, additional costs are
imposed on the families and the health care system [3].

The feeding experiences of premature infants in their first year are
different from full-term infants. They experience problems in eating
foods with new textures, may be sensitive to them, and refuse to eat. In
addition, long-term use of endo-tracheal tube or nasogastric tube for
feeding can be the main cause of the later sensory problems in pre-
mature infants [4].

Because of delay in the development of oral-motor skills and poor
suck-swallow-breath coordination, premature babies experience oral-
feeding difficulties [5]. This coordination is necessary for safe oral
feeding and prevention of apnea, aspiration, bradycardia, and hypo
oxygenation [4,6]. Moreover, feeding dysfunctions require the infant to
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use a lot of energy, and may lead to developmental delay [7].
Proper and complete sucking and swallowing in premature infants is

a sign of better development. In addition, early oral feeding leads to
development of the gastrointestinal tract function [8].

Also, the brain of preterm infant is supposed to constantly make
neuronal synaptic connections in response to sensory input and en-
vironmental stimuli [9]. Oral motor therapy is an intervention produ-
cing neurological growth and maturation during a period of high neu-
roplasticity while in the NICU. Best practice involves providing therapy
within a neuro-protective care environment during the critically sen-
sitive periods of brain development [10].

Most of the times, premature infants experience a period of hospi-
talization in the NICU. Oral feeding, physiological stability, and weight
gain are among the necessary criteria for hospital discharge. The most
important cause of delayed hospital discharge for premature infants is
the lack of independent feeding. Therefore, oral feeding problems lead
to longer hospitalization of premature infants in the NICUs, conse-
quently imposing additional costs on the families and the health care
systems of the country [5].

Thus, facilitating oral feeding of premature infants using feeding
rehabilitation protocols seems to lead to better development of the in-
fants. This is very important in reducing parental worry, preventing
long-term hospitalization of infants in the NICUs, and reducing the
costs.

The oral stimulation methods are used frequently in the re-
habilitation programs of premature infants. Various studies have shown
that providing stimulations before the start of oral feeding can lead to
better maturation of the nervous system, performance improvement,
and coordination of sucking, swallowing, and respiratory mechanisms
[11–14].

To date, different interventions, including the Fucile's protocol, the
multi-sensory intervention, the non-nutritive sucking (NNS), and the
oral support have been examined and used to facilitate oral feeding in
premature infants [7,15–17].

Because their implementation takes a lot of time, the oral stimula-
tion methods used in most previous studies cannot be used for infants
with a low gestational age, especially below 30 weeks. In addition, few
studies have focused on the impact of oral-motor interventions before
the start of oral feeding. Infants with a higher gestational age can tol-
erate longer stimulations, but younger infants may not benefit from
those lengthy interventions due to lack of physiological stability and a
small oral cavity. On the other hand, given the medical advances in the
NICUs and increase in the birth and survival rate of premature infants
with a gestational age of less than 30 weeks, oral-motor interventions
are needed that can be tolerated by this group of infants [2].

For these reasons, the Premature Infant Oral Motor Intervention
(PIOMI) was designed based on the Beckman's Oral Motor Intervention
(BOMI) by Dr. Brenda Lessen. According to a study by Dr. Brenda
Lessen, the PIOMI can be tolerated by infants born before 30 weeks [5],
if applied at least 29 weeks and older [18]. The PIOMI is also the only
preterm oral motor intervention that has established published inter-
vention fidelity based on a formal training program to ensure it is easily
taught and can be consistently and reliably performed [5,19,20].

Studies have shown that the PIOMI resulted in increased oral intake
[21], reduced transition days to full oral feedings in preterm infants
[5,22,23], and decreased length of hospital stay [5,24]. The PIOMI has
also been associated with a statistically significant increase in direct
breastfeeding rates at one month and three months after discharge from
the NICU [25]. Since initial publication of the PIOMI in 2011, thirty
nine NICUs in 14 countries have been formally trained to implement the
program [20]. All three published meta-analysis on oral motor therapy
on preterm infant populations included the PIOMI program [26–28].

The present study was aimed at answering the following questions:
1) can early intervention using the PIOMI improve the oral feeding of
premature infants born with a gestational age of 26–29 weeks in the
NICU?, and 2) what are the impacts of the PIOMI on the duration of

reaching one, four, and eight oral feedings, weight gain and the length
of hospitalization in premature infants?

2. Material & method

2.1. Study design and participants

The present randomized clinical trial (RCT) was conducted from
July 2017 to January 2018 in the NICUs of the two hospitals in Tehran.
A total of 30 premature infants with a gestational age of 26–29 weeks
were included in the study according to the inclusion and exclusion
criteria. The inclusion criteria were as follows: born with a gestational
age of 26–29 weeks, physiological stability at the time of receiving oral
stimulations, Apgar score of 6 at 5min after birth, and parental consent
for participation. During the stimulations, the infants could receive
oxygen by continues positive airway pressure (CPAP) or nasal prong, if
needed.

The exclusion criteria were as follows: congenital disorders and
chromosomal abnormalities, chronic medical conditions, such as
broncho-pulmonary dysplasia, intraventricular hemorrhage grade III &
IV (IVH), necrotizing entero-colitis (NEC), asphyxia and seizures, neo-
natal jaundice necessitating exchange transfusion, and proven sepsis
with positive blood culture; infants with these condition and those who
were diagnosed with them during the course of the study were excluded
because these factors can delayed of the oral feeding. In addition, those
infants who were transferred to other treatment centers, and those who
had been prescribed with gavage feeding before week 29 were excluded
from the study.

Randomization was simple and used the https://www.randomizer.
org site. The random assignment was done by the research assistant,
therefore medical staffs were not aware of the assignments and parents
because the control group receives the sham intervention were blinded
to the groups.

2.2. Intervention

All neonates in study NICUs were monitored for vital signs and
SPO2 routinely. We did not use a certain scale to evaluate behavioral
states of the infants but in this study when any type of stimulation was
presented to the infant, negative physiological cues (such as apnea or
hypopnea, bradycardia or tachycardia, and/or decreased PO2) and
behavioral cues (signs of stress) were continually monitored. In this
program, the intervention was implemented at the beginning of 29
weeks PMA, after the pediatrician allowed for gavage feeding and in-
fant was physiologically stable before, during, and after oral stimula-
tions. During the PIOMI, if any negative cues observed, the stimulation
was interrupted. The BOMI's original 11 steps were consolidated into 8
steps, and the 15min were reduced to 5min for tolerance and modified
specifically for the preterm infant and accommodate the small oral
cavity and beyond the excusing a pacifier no other stimulation men-
tioned.

PIOMI is a 5-min oral-motor protocol that is administered by a
therapist. The therapist learned this intervention through a video and
interview with Dr Lessen (protocol developer). After training the
method, she performed it to 4–5 neonates under supervision of the
group's director and filmed it, after improvement, intervention applied
to intervention group.

In this protocol, facial and oral structures are stimulated at a given
time and frequency according to the manual, including rolling, curling
and stretching of lips, c stretch of cheeks, massage of lateral and middle
borders of tongue, gums, palate and cheeks elicit sucking and NNS
(Appendix 1). Given the suggestions of the previous studies regarding
the importance of continuous successive stimulation, the protocol was
administered to the intervention group once a day for 10 consecutive
days.

Before providing the stimulations, the therapist washed her hands
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with soap, water, and hand sanitizer, and put on latex gloves.
After the start of gavage feeding, the time and frequency of oral-

feedings per day were decided according to the opinion of the neona-
tologist as routine in the ward and they were blind about grouping
infants. In the present study, oral feeding means breast feeding or bottle
feeding, and the criterion for independent feeding is reaching eight oral
feedings per day. One oral feeding a day means that the infant can
orally receive milk at least one time during a day (through bottle
feeding or breastfeeding), while no sign of oxygen deprivation, apnea,
or bradycardia is observed during feeding, which is recorded in a chart
according to the nurse's opinion. Four and eight oral feedings were also
similar to this.

The control group did not receive any stimulation other than the
routine nursing services, and during the 10 days, the therapist only
stood by their beds for 5min a day.

In this study, no neurodevelopmental care program or other sti-
mulations was used, and only mother's 24 h bedside presence, breast
milk feeding and kangaroo-care was allowed. These conditions were the
same for intervention and control groups. Only difference between the
two groups was to get a PIOMI massage. Other conditions such as the
use of a bottle and pacifier between the newborns of the intervention
and control group were the same.

The participants were compared based on their postmenstrual age
(PMA) and weight gain at the time of reaching one, four, and eight oral
feedings per day, and at the time of hospital discharge.

The weight gain of each infant was measured and recorded using a
digital balance. A digital scale sensitive to one g (Seca 334, Mobile
digital baby scale, CE 0123) was used daily for weight measurement.
This equipment is calibrated every 3 months by the company. The ba-
bies were weighed by the same nurse every morning without clothes
and diapers and before feeding In addition, the two groups were com-
pared in terms of the time period between the start of gavage feeding
and the time of achieving full oral feeding and feeding progression.

Feeding progression means the number of days from the start of oral
feeding to the time of achieving independent oral feeding. Obviously,
fewer days indicate better progress.

The two groups were also compared in length of hospitalization in
order to determine the effectiveness of the intervention in reducing this
variable. The present study was approved by the ethics committee at
the University of Social Welfare and Rehabilitation Sciences (USWR)
(No, IR.USWR.REC.1396.85).

In addition, the clinical trial registration for this study is
IRCT20180410039260N1.

2.3. Statistical analysis

The data were analyzed using descriptive statistics and the fol-
lowing statistical tests: chi-square test, independent samples t-test, re-
peated measures ANOVA, and Kolmogorov–Smirnov test. All analyses
were performed using SPSS, version 18.

3. Results

A total of 45 infants were included in the study. Two infants were
excluded due to sepsis, and three were excluded because they were not
prescribed with gavage feeding until week 29. In addition, 4 infants
were excluded due to lack of parental consent, and 3 infants died before
the start of the intervention (Fig. 1).

A total of 33 infants were included in the study. Seventeen infants
were assigned to the intervention and 16 infants to the control group.
During the intervention, 2 infants in the intervention group were dis-
charged from the hospital (by their parents’ consent) before the end of
the intervention, and 1 infant in the control group was excluded from
the study due to changing their hospital.

Table 1 shows the comparison of age, gender, birth weight, and time
of administering the intervention between the two groups.

Table 2 shows the comparison of PMA and weight at the time
achieving one, four, and eight oral feedings and at hospital discharge
between the two groups. In addition, the comparison of feeding pro-
gression and length of hospitalization is presented in the table.

The Mauchly's test was used to exam of the assumption of spheri-
city. Result of Mauchly's test showed that sphericity has been violated
(P < 0.001). Therefore, the Greenhouse-Geisser correction was used to
test the factor scores on the multidimensional symptoms of weight in
six measurements, regarding within-subject effects (Table 3).

Fig. 2 shows the weight gain trend during hospitalization for both
groups in six time measuring the weight.

In regarding age, the assumption of sphericity was not confirmed by
the results of this test (P < 0.001). Therefore, the Greenhouse-Geisser
correction was used to test the factor scores on the multidimensional
symptoms of age in six measurements, regarding within-subject effects
(Table 4).

Post hoc tests using the Bonferroni correction revealed that PIOMI
brought about significant differences for base line (GA) and other times
of measurement (P < 0.05).

Fig. 3 shows the age of infants in the intervention and control
groups in 6 age measurements.

4. Discussion

The RMA for age in the six measurement times for the two groups
clearly showed that the intervention group started oral feeding at a
lower PMA, and reached independent oral feeding in less time; this
indicates a faster oral-motor progression in the intervention group.
Therefore, according to the results, the positive impact of the inter-
vention on the development of oral-motor skills of the infants even-
tually led to their faster development and weight gain and shorter
hospitalization. Reduction in the duration of hospitalization can sig-
nificantly reduce the costs imposed on the families and the health care
system. Considering the early birth of newborns and the consequent
deprivation of spontaneous sucking and swallowing in the uterus, it
seems that performing massage can be effective in the neuronal mye-
lination and oral-motor development of these premature infants.

In addition, examination of weight gain using RMA indicated that
there was a similar trend in the two groups in terms of weight gain from
birth to the time of hospital discharge, and that no significant group
difference was found in this variable. Given the length of hospitaliza-
tion was 9 days shorter in the intervention group, we can conclude that
the intervention group reached the same weight as the control group in
less time and at a younger age.

In this study the infants in the intervention group discharged from
the hospital 9.47 days earlier (p= 0.03). The infants in the present
study at the time of the intervention had similar condition of health
status, but were younger than the subjects of the previous studies
[3,11,13,15,16,29], that led to increased length of hospitalization.
However, the significant difference between the two groups in the study
indicates the effectiveness of the PIOMI intervention.

In the study by Fucile, the first oral feeding happened at week 34.5
[15]. In the study by Rocha, also the first oral feeding occurred at weeks
35–36 of the PMA [13]. In the study by Lessen, the first oral feeding
occurred at week 31.5 [5], and in the present study, the first oral
feeding started at week 31.23. This finding may be due to intervention
started at lesser PMA to others studies.

Younesian examined the effectiveness of Beckman's protocol on
premature infants. It was reported that the duration of transition to
independent oral feeding was 13.20 days in the intervention group and
26.90 days in the control group; this is consistent with the results of the
present study. The length of hospitalization was 32.70 days in the in-
tervention group and 38.80 days in the control group [30]. In our study
duration of hospital stay in intervention and control group was 37.13
and 46.60 days respectively.

Asadollahpour compared the effectiveness of Beckman's protocol
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with that of the NNS among premature. It was found that the NNS
group and the Beckman's group reached independent oral feeding 7.55
and 6.07 days earlier than the control group. In addition, length of
hospitalization was 27.60 ± 12.57 days in the Beckman's protocol
group, 26.54 ± 12.48 days in the NNS group, and 33.45 ± 13.46 days
in the control group [31]. In our study, due to working with younger
participants, length of hospitalization was longer than the previous

studies, but the significant group differences indicated the effectiveness
of our protocol.

In the study by Lessen, that used PIOMI, the duration of transition
from gavage feeding to independent oral feeding in the intervention
group 5 days less than the control group, but in our study this was 14
days [5]. It may be due to intervention duration that in our study was
10 days but in lessen study was 7.

Fig. 1. Participants flowchart.

Table 1
Demographic characteristic of the participants.

Characteristic Intervention group Mean (SD)a Control group Mean (SD)a P-Value DF

Gestational age at Birth (day) 197.50 (6.02) 197.60 (7.09) 0.98 0.07
Birth Weight (gr) 1275.00 (239.23) 1220.00 (159.23) 0.46 0.55
Gender Distribution (number) Female 8 (26.7%) 7 (23.3%) 0.70

Male 7 (23.3%) 8 (26.7%)
PMAb at the Beginning of gavage (days) 203.13 (4.40) 201.87 (6.80) 0.55 - 1.27
Weight (gr) at the beginning of gavage 1218.67 (214.87) 1167.34 (161.09) 0.46 - 51.33

a Standard deviation.
b Postmenstrual Age: The sum of fetal and chronological age.
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Lyu et al. used the Fucile's method was used with infants with a
gestational age of 29–34 weeks. No difference was found between the
intervention and control groups in weight gain and length of

hospitalization. In this study, The duration of feeding progression was 4
days in the intervention less than control group [32]. In our study
duration of feeding progression in intervention group was 6.27 days

Table 2
Comparison of the characteristics of the two groups.

Variable Intervention group
Mean (SD)a

Control group
Mean (SD)a

P-Value DF

PMAb at the time of the first oral feeding 218.60 (8.41) 225.80 (7.96) 0.02 7.20
weight at the time of the first oral feeding (gr) 1267.67 (175.21) 1356 (120.94) 0.12 88.33
PMA at the time of the fourth oral feedings per day 222.67 (8.96) 232.80 (8.28) 0.03 10.13
weight at the time of the fourth oral feedings per day (gr) 1315.67 (167) 1431.67 (115.29) 0.03 116.00
PMA at the time of eighth oral feedings per day (full oral feeding) 226.67 (9.25) 240.13 (8.60) P < 0.001 13.47
weight at the time of eighth oral feedings per day (full oral feeding) (gr) 1358.33 (162.01) 1487.00 (111.69) 0.017 128.67
PMA at the discharge 234.67 (10.47) 244.20 (9.33) 0.014 9.53
Weight at the discharge (gr) 1498.33 (128.47) 1546.67 (96.84) 0.25 48.33
Feeding progression (day) 8.07 (2.58) 14.33 (4.70) P < 0.001 6.27
Duration of gavage to independent oral feeding (day) 23.53 (8.10) 38.27 (9.59) P < 0.001 14.73
Duration of hospital stay (day) 37.13 (11.70) 46.60 (11.35) 0.03 9.47

a Standard deviation.
b Post-Menstrual Age: The sum days of fetal and chronological age.

Table 3
Results of within- and between-subject repeated measures ANOVA for weight in six measurements in the intervention and control groups.

Source Type III Sum of Squares DF Mean Square F Sig Partial Eta Squared

between-subjects
Group 94531.250 1.00 94531.250 0.76 0.39 0.03
Error 3468891.111 28.00 123888.97

Within-Subjects
Factor 2162105.694 1.663 1299954.261 74.437 < 0.001 0.727
factor * GROUP 249044.583 1.663 149736.698 8.574 0.001 0.23
Error 813295.556 46.570 174663.911

Fig. 2. Weight gain due to the feeding progression. 1: Birth Weight; 2: Weight
at the beginning of gavage; 3: weight at the time of the first oral feeding; 4:
weight at the time of the fourth oral feedings per day; 5: weight at the time of
eighth oral feedings per day; 6: Weight at the discharge.

Table 4
Results of within- and between-subject repeated measures ANOVA for age in six measurements in the intervention and control groups.

Source Type III Sum of Squares DF Mean Square F Sig Partial Eta Squared

between-subjects
Group 1914.272 1.00 1914.272 7.750 0.01 0.217
Error 6916.422 28.00 247.015

Within-Subjects
Factor 42900.761 1.438 29837.058 288.692 < 0.001 0.912
factor * GROUP 1298.494 7.438 903.090 8.738 0.002 0.238
Error 4160.911 40.259 103.353

Fig. 3. Comparing the PMA and feeding progression. 1: Gestational age; 2: PMA
at the beginning of gavage; 3: PMA at the time of the first oral feeding; 4: PMA
at the time of the fourth oral feedings per day; 5: PMA at the time of eighth oral
feedings per day; 6: PMA at the discharge.

H. Ghomi, et al. International Journal of Pediatric Otorhinolaryngology 120 (2019) 202–209

206



shorter. Bache also examined the effectiveness of oral stimulations be-
fore the start of oral feeding with infants with a gestational age of
26–33 weeks. According to the results of this study, no significant dif-
ference was found between the intervention and control groups in
duration of transition to oral feeding and length of hospitalization [4].
These findings relate to intervention methods and age of infants.

5. Conclusions

In the present study, appears that the PIOMI is totally appropriate
for premature infants at least on 29 PMA weeks, and that 10 days of 5-
min intervention using this method can have a positive impact on the
development of oral-motor skills, feeding progression, and reduction in
the duration of hospitalization in this age group.

5.1. Strong points of our study

Introducing a tolerable protocol for infants with 29 weeks PMA and
short intervention time, that reduces hospitalization and reduces costs
in developing countries.

5.2. Weak points of our study

Participant loss and the need for precise control of physiological

symptoms for this age group were the limitations of this study.
In order to better investigate the effectiveness of the PIOMI, studies

with larger sample size are commended.

Declarations of interest

None.

Conflicts of interest

No conflict of interest to declare.

Funding sources

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Acknowledgement

We would like to thank physicians, nurses and the parents of new-
borns in two hospitals. This article was derived from a master thesis
affiliated to University of Social Welfare and Rehabilitation Sciences.

H. Ghomi, et al. International Journal of Pediatric Otorhinolaryngology 120 (2019) 202–209

207



Appendix1

References

[1] L. Wolf, R. Glass, Feeding and Swallowing Disorders in Infancy: Assessment and
Management, Psychological Corporation, 1992.

[2] F. Soleimani, F. Zaheri, F. Abdi, Long-term neurodevelopmental outcomes after
preterm birth, Iran. Red Crescent Med. J. 16 (6) (2014) 33.

[3] S. Younesian, F. Yadegari, F. Soleimani, M. Karimlou, Effect of beckman oral sti-
mulation program on time to attainment of independent oral feeding in preterm
infants in NICU, Quarterly Journal of Rehabilitation 11 (5) (2011) 65–72.

[4] M. Bache, E. Pizonb, J. Jacobs, M. Vaillant, A. Lecomte, Effects of pre-feeding oral
stimulation on oral feeding in preterminfants: a randomized clinical trial, Early
Hum. Dev. 90 (2014) 125–129.

[5] B.S. Lessen, Effect of the premature infant oral motor intervention on feeding
progression and length of stay in preterm infants, Adv. Neonatal Care 11 (2) (2011)
129–139.

[6] I. Gewolb, F. Vice, E. Schwietzer-Kenney, V. Taciak, J. Bosma, Developmental
patterns of rhythmic suck and swallow in preterm infants, Dev Med Child Neurol
Jan 43 (1) (2001) 7–22.

[7] B. Medoff-Cooper, K. Rankin, Z. Li, R. White-Traut, Multi-sensory intervention for
preterm infants improves sucking organization, Adv. Neonatal Care 15 (2) (2015
April) 142–149 2015;15(2):142-9.

[8] F. Neiva, C. Leone, C. Leone, L. Siqueira, K. Uema, D. Evangelista, et al., Non-
nutritive sucking evaluation in preterm newborns and the start of oral feeding: a
multicenter study, Clinics 69 (2014) 393–397.

[9] L. Bader, Brain-oriented care in the NICU: a case study, Neonatal Network 33 (5)
(2014) 263–267.

[10] L. Altimier, R. Phillips, The neonatal integrative developmental care model: ad-
vanced clinical applications of the seven core measures for neuroprotective family-
centered developmental care, N.born Infant Nurs. Rev. 16 (2016) 230–244.

[11] S. Fucile, E. Gisel, C. Lau, Effect of an oral stimulation program on sucking skill
maturation of preterm infants, Dev Med Child Neurol Jan 47 (2005) 158–162.

[12] H.P. Pimenta, M.E.L. Moreira, A.D. Rocha, S.C.G. Junior, L.W. Pinto, S.L. Lucena,
Effects of non-nutritive sucking and oral stimulation on breastfeeding rates for
preterm, low birth weight infants: a randomized clinical trial, J. Pediatr. 84 (5)
(2008) 423–427.

[13] A.D. Rocha, M.E.L. Moreirab, H.P. Pimentaa, J.R.M. Ramosb, S.L. Lucenab, A ran-
domized study of the efficacy of sensory-motor-oral stimulation and non-nutritive
sucking in very low birthweight infant, Early Hum. Dev. 83 (2007).

[14] K. Eishima, The development of sucking behavior in newborn infants, Early Hum.
Dev. 27 (1991) 163–173.

[15] S. Fucile, E.G. Gisel, C. Lau, Oral stimulation accelerates the transition from tube to
oral feeding in preterm infants, J. Pediatr. 141 (2) (2002) 6.

[16] Y. Zhang, T. Lyu, X. Hu, P. Sh, Y. Cao, J.M. Latour, Effect of nonnutritive sucking

H. Ghomi, et al. International Journal of Pediatric Otorhinolaryngology 120 (2019) 202–209

208



and oral stimulation on feeding performance in preterm infants: a randomized
controlled trial, Neonatal Intensive Care 15 (7) (2014).

[17] M. Boiron, L.D. Nobrega, S. Roux, A. Henrot, E. Saliba, Effects of oral stimulation
and oral support on nonnutritive sucking and feeding performance in preterm in-
fants, Dev. Med. Child Neurol. 49 (2007) 439–444.

[18] A. GC, S. LB, Reliability measurement of the premature infant oral motor inter-
vention, Honors Projects 39 (2010).

[19] B.S. Lessen, C.A. Morello, L.J. Williams, Establishing intervention fidelity of an oral
motor intervention for preterm infants, J. Neonatal Nurs. 34 (2) (2015) 72–82.

[20] B.L. Knoll, V. Drake, T. Daramus, Randomized trial of a prefeeding oral motor
therapy and its effect on feeding improvement in a Thai NICU, J. Obstet. Gynecol.
Neonatal Nurs. (2019), https://doi.org/10.1016/j.jogn.2019.01.003 (available
online Feb 2, 2019).

[21] S. Rearkyai, T. Daramas, C. Kongsaktrakul, Effect of oral stimulation on feeding
efficiency in preterm infants, The Pediatric Journal 21 (3) (2015) 17–23.

[22] L. Linlin, C. Jingli, C. Guofeng, Effects of oral feeding promotion project in preterm
infants, Chinese Journal of Modern Nursing 22 (24) (2016) 3489–3493.

[23] N. Mahmoodi, K. Zareyi, P. Mohagheghi, M. Emani, M. Rezaipour, Evaluation of the
effect of the oral motor interventions on reducing hospital stay in infants, Alborz
University Medical Journal 2 (3) (2013) 163–166.

[24] M. Kamitsuka, P. Nervik, S. Nielsen, R. Clark, Incidence of nasogastric and gas-
trostomy tube at discharge is reduced after implementing an oral feeding protocol
in preterm (< 30 weeks) infants, Am. J. Perinatol. 34 (2017) 606–613.

[25] L. Linlin, C. Jingli, C. Guofeng, Effects of oral exercise intervention on breastfeeding

of preterm infants after discharge, Journal of Nurses Training 31 (2016)
1266–1269.

[26] Z. Greene, C. O'Donnell, M. Walshe, Oral stimulation for promoting oral feeding in
preterm infants: [META-ANALYSIS], Cochrane Database Syst. Rev. 9 (1–64) (2016).

[27] S. Saehoong, T. Daramas, R. Pookboonmee, A systemic review of oral stimulation to
enhance sucking and swallowing in preterm infants: [META-ANALYSIS],
Ramathibodi Nursing Journal 19 (2013) 293–307.

[28] x Tian, L-J Yi, L Zhang, J-G Zhou, L Ma, Y-X Ou, et al., Oral motor intervention
improved the oral feeding in preterm infants systematic review and meta-analysis,
Medicine 94 (31) (2015).

[29] F. Assadollahpoor, F. Soleimani, F. Yadegari, S. Younesian, The effect of non-
nutritive sucking on the time needed for achievement of full oral feeding in preterm
infants, Special Issue Pediatric Neurorehabilitation 13 (5) (2013) 121–127 (In
persian).

[30] S. Younesian, F. Yadegari, F. Soleimani, Impact of oral sensory motor stimulation on
feeding performance, length of hospital stay, and weight gain of preterm infants in
NICU, Iran. Red Crescent Med. J. 17 (7) (2015).

[31] F. Asadollahpour, F. Yadegari, F. Soleimani, N. Khalesi, The effects of non-nutritive
sucking and pre-feeding oral stimulation on time to achieve independent oral
feeding for preterm infants, Iran. J. Pediatr. (Engl. Ed.) 25 (3) (2015) e 809.

[32] T-c Lyu, Y-x Zhang, X-j Hub, Y. Cao, P. Ren, Y-j Wang, The effect of an early oral
stimulation program on oral feeding of preterm infants, International journal of
nursing sciences 1 (2014) 42–47 2014.

H. Ghomi, et al. International Journal of Pediatric Otorhinolaryngology 120 (2019) 202–209

209


