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ABSTRACT

Objectives: Feeding problems can occur in early-term infants born at 37 weeks. Early-term and
full-term infants may benefit from oral motor therapy to attain successful breastfeeding. The
present study aims to determine the impact of the 5-minute premature infant oral motor intervention
(PIOMI) and the 15-minute oral stimulation program (15-minute oral stimulation program) on 37
to 41 weeks infants in attaining successful breastfeeding.
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Methods: This clinical trial was conducted on early-term and full-term infants in the neonatal

intensive care units (NICUs) of two hospitals in Mashhad City, Iran. They were randomly divided
into two intervention groups (5-minute PIOMI or 15-minute oral stimulation program) and one
control group (17 infants in each group). These three groups were then compared to each other after
the intervention by pediatricians and speech and language specialists regarding their breastfeeding.
All statistical analysis was performed using R software, version 4.0.2, and the significance level
was set at 0.05.

Results: Infants in both intervention groups attained different levels of breastfeeding compared
to pre-intervention. This outcome could be due to our interventions or natural growth and
development (P<0.05). However, the longer the infants’ oral motor therapy time was, the more
likely they were to breastfeed successfully. The 15-minute oral stimulation program group had
a significantly higher number of male infants attaining breastfeeding after treatment than the
control and PIOMI groups (P=0.03).

Discussion: The PIOMI has been confirmed as an effective early intervention for small preterm
infants as young as 29 weeks, and the short 5-minute therapy time is accepted in the preterm infant
population. The program affects the brain’s plasticity and improves neurosensory and motor skill

Keywords: :  development for feeding. The current study indicates that PIOMI remains effective versus the
Feeding, Sucking, Oral . control group in the full-term babies. However, the longer 15-minute oral stimulation program, is
stimulation program, Intensive ~ :  more effective in full-term infants. This finding shows that full-term infants can endure and benefit
care units, Neonatal : from longer than 5 minutes per day of oral motor therapy.
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Highlights

* Oral motor therapy is appropriate for infants to attain breastfeeding; however, due to the natural growth and
development of the infant, some breastfeeding skills are obtained without it.

* Both the 5-minute premature infant oral motor intervention and the 15-minute oral stimulation program have shown
their effectiveness in infants; however, the longer the oral motor therapy time the infants had, the more likely they were
to breastfeed successfully.

* Our study has shown the effectiveness of the 5-minute and 15-minute treatment protocol for feeding efficiency in
infants.

Plain Language Summary

The current study compared the length of therapy on breastfeeding attainment between the 5-minute premature infant
oral motor intervention (PIOMI) and 15-minute oral stimulation program in early-term and full-term infants. The results
have shown that the infants in the 15-minute oral stimulation program group showed a greater improvement in feeding
compared to both the PIOMI and the control groups. The PIOMI group also showed improvements, indicating that
both therapies improved feeding skills compared to the control group. These results suggest that the longer treatment

of the 15-minute oral stimulation program had a greater effect than the shorter therapy of the 5S-minute PIOMI.

Introduction

eeding behavior development occurs be-
fore birth and completes around 34-36
weeks. This pattern includes sucking,
swallowing, and breathing [1]. Swallow-
ing is the procedure of transferring food
(bolus) from the mouth to the stomach [2]. Its disorders
have several possible etiologies, such as neurological
disorders, anatomical abnormalities, genetic conditions
alone, or their combinations, all of which will lead to
nutritional deficits [3]. Studies have shown that nearly
25%-40% of full-term infants and over 80% of early-
term infants have some feeding or swallowing dysfunc-
tion, mostly colic, vomiting, slow feeding, or denial to
eat [4-6]. Feeding and or swallowing difficulties usually
subsides as the infant grows older. However, affected
full-term infants (gestational age >37) who do not im-
prove are at a greater risk of invasive infections such as
aspirated pneumonia [4-7]. The main consequence of
feeding/swallowing disorders is malnutrition.

There are several ways such as breast, bottle, syringe,
tube feeding, and parenteral feeding to feed infants [7].
The skill to suck the nipple of the breast and or suck the
tip of a bottle is part of the instincts of the infant [8].
As stated by a 2010 healthy people study, breastfeeding
is the best method and should be line up over the other
methods; it is vital for both the infant’s and the mother’s
health [9, 10]. The first-week post-natal is the most im-

portant period for establishing a healthy breastfeeding
routine. As both the mother and the infant are learning
how to breastfeed, it is important that it is done correctly
and that good habits are known at this stage [9, 11, 12].
If breastfeeding is not done correctly, insufficient milk
transmission can cause infant weight loss, dehydration,
and serious medical complications such as death [11,
13]. Furthermore, these problems can increase the length
of hospitalization, which leads to increased nosocomial
infections and potential disabilities, as well as additional
financial costs that flare to the parents’ anxiety [14-17].

Infants should have well-coordinated sucking, swal-
lowing, and breathing skills [18, 19]. A normal sucking
pattern is a constant burst of more than 10 sucks with mo-
mentary pauses in between; swallowing and inhalations
continuously occur throughout a consecutive pattern [4,
8, 20]. In a prospective study Bingham et al. examined
the nonnutritive sucking and feeding skills in premature
infants. They found that infants with a correct sucking
pattern achieved independent oral feeding 3 days earlier
than infants with incorrect sucking patterns [21].

Treatment methods emphasize oral stimulation, non-
nutritional sucking, and altering the infant’s position dur-
ing feeding; these treatments should lead to a reduced
time to independent oral feeding, increased milk transfer
rate, increased weight, and reduced hospitalization time
[22-26]. Overall, the main goal of every intervention is
to help the infant reach age-appropriate nutritional mile-
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stones and to ensure safe swallowing. Several treatments
have been studied on infants with feeding/swallowing
problems.

Mahmoodi et al. studied the 5-minute premature infant
oral motor intervention (PIOMI) to stimulate oral move-
ments in premature infants. Infants who received 5-min-
ute PIOMI demonstrated an earlier onset of oral feed-
ing and reduced hospitalization compared to the control
group [1]. In another study, Fucile et al. examined the
impact of the 15-minute oral stimulation program on
achieving full oral feedings in infants (old enough to
tolerate 15 minutes of therapy), who showed substantial
feeding improvements [22]. Lessen examined the effects
of PIOMI on feeding skill development and the length of
hospitalization in preterm infants. Infants who received
PIOMI showed improved feeding efficiency, transi-
tioned to full oral feedings earlier than the control group,
and had lower hospital stays [15].

The S5-minute PIOMI and 15-minute oral stimulation
program are similar in their physical steps. However,
the latter has extra steps and takes 15 minutes. Arora et
al. showed that the oral stimulation program improves
oral motor skills and decreases the transition time from
gavage to full independent feeds by mouth in preterm
infants [27]. According to Barlow et al., the oral stimu-
lation program significantly increased the proportion of
oral nutrients in preterm infants [28].

According to our evaluation, a comprehensive study on
the effectiveness of the different treatment techniques in
full-term infants at 37 weeks who suffer from feeding/
swallowing problems has not yet been done [4, 5]. The
short nature of PIOMI has not yet been studied on full-
term infants who are poor feeders. Therefore, this study
aims to compare the effects of S-minute PIOMI and the
15-minute oral stimulation program for breastfeeding
achievement in full-term infants with feeding problems
admitted to the neonatal intensive care units (NICUs).

Materials and Methods
Study design and participants

The study was carried out on 51 full-term infants (26
girls and 25 boys) with a mean age of 37.90 weeks
(range 37-39 weeks) at birth and 38.33 weeks (range:
37-41 weeks) at the beginning of the intervention in the
NICU wards of Ghaem and Akbar hospitals in Mash-
had City, Iran. All full-term infants who participated in
this study had feeding/swallowing dysfunctions and dif-
ficulty sucking for any reason related to their underly-
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ing diseases (such as asphyxia, metabolic diseases, brain
disorders, infections, etc.). All parents were thoroughly
briefed on the study and gave written consent to study
their infants. All infants demonstrated feeding/swallow-
ing disorders, according to the early feeding skills (EFS)
screening test [29]. None of the full-term infants have
progressive diseases, congenital anomalies (cleft lip and
palate), or chromosomal abnormalities. Subjects were
excluded from the study if there was a risk of unmanage-
able harm to the infants and if the parents did not consent.
Speech therapists (the first authors of this study) enrolled
the participants and assigned them to the interventions.

Assessment techniques

Before and after treatment, the type of feeding method
was assessed by a pediatrician, and the infant’s swallow-
ing status was evaluated by a speech and language spe-
cialist using the EFS screening test [29].

Experimental design

The sample included full-term infants born between
37-39 weeks (mean=37.90) with feeding/swallowing
disorders who were randomly assigned using a strati-
fied blocked randomization method by a statistician into
three groups of 17 infants each. Two treatment proto-
cols were used to evaluate the effect on infant sucking
and swallowing skills. Protocol “A” was the 5-minute
PIOMI treatment, and protocol “B” was the 15-minute
oral stimulation program. The first group received the
“A” protocol, the second group received the “B” pro-
tocol, and the control group (group C) received routine
care. All NICU personnel (physicians, nurses, etc.) were
blinded to group assignment (except the study authors).
The intervention was initiated at 37-41 weeks. Each
treatment included 7 sessions, and all exercises were per-
formed once a day (in the morning) by one person (the
first author). It was stopped if the infants were medically
unstable or had any episodes of oxygen desaturations,
apnea, or bradycardia during the intervention. After
the end of the treatment period, therapeutic advice was
given to the parents of the infants in the control group,
and routine hospital treatment was continued for all three
groups. Infants participating in all three groups were
monitored from entry into the study until their discharge
from the hospital.

“A” protocol

The 5-minute PIOMI (Figure 1) was used in group A.
This program has demonstrated excellent intervention
fidelity and is the standard of care for preterm infants

Ghazi S, et al. The PIOMI Versus the Oral Stimulation Program for Full-term Infants With Feeding Problems. IRJ. 2023; 21(2):251-262
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Figure 1. The PIOMI [30]

as young as 29 weeks through early infancy [30]. The
5 minutes of therapy has 8 steps to increase motor-oral
skills and coordination of sucking, swallowing, and
breathing [30] (Table 1). The infants were positioned su-
pine in the isolate. The 5S-minute PIOMI was performed
for 7 consecutive days and followed by a post-treatment
evaluation by the speech therapist using the EFS screen-
ing tool.

“B” protocol

The 15-minute oral stimulation program was used in
group B. The 15-minute program is used for full-term in-
fants who can tolerate a longer period of therapy than ear-
ly-term infants [22] (Table 1). The infants were positioned
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supine in the isolate. These exercises were performed for
7 consecutive days and followed by a post-treatment eval-
uation by the SLP using the EFS screening tool.

Statistical analysis

All variables were described by descriptive statistics,
including mean, median, standard deviation, minimum,
and maximum for quantitative variables, as well as fre-
quency and percentage for categorical variables. The
normality of variables was assessed by the Shapiro-
Wilk test. The homogeneity of the groups in terms of
demographic variables was evaluated by the chi-square
or Kruskal-Wallis test. The chi-square test using exact P
values was used to check the differences between cate-
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Table 1. 5-Minute PIOMI and 15-minute oral stimulation program times

PIOMI Processes Time (s)

1 Cheek c-stretch 30

2 Lip roll 30

3 Lip curl or lip stretch 30

4 Gum massage 30

5 Lateral borders of tongue/cheek 15

6 Midblade of tongue palate 30

7 Elicit a suck 15

8 Support for nonnutritive sucking . 120.

Total: 5 minutes
15-minute Oral Stimulation Program Processes Time (s)

1 Cheek 120

2 Upper lip 60

3 Lower lip 60

4 Upper and lower lip curl 60

5 Upper gum 60

6 Lower gum 60

7 Internal cheek 120

8 Lateral borders of the tongue 60

9 Midblade of the tongue 60
10 Elicited a suck pacifier 60
11 Place the pacifier in the mouth 180

Total: 15 minutes

gorical variables across three groups or sub-groups. The
within-group differences were evaluated through the
marginal homogeneity test. The stratification was used
to assess and control for confounding based on gender
subgroups or strata. All statistical analysis was per-
formed using R software, version 4.0.2, and the signifi-
cance level was set at 0.05.

Results

A total of 61 full-term infants were included in the
study. Two infants were excluded from the study due to
seizures, and 3 due to discontinuing treatment. In addi-
tion, 5 infants were excluded from the study due to pa-
rental dissatisfaction (Figure 2). In total, 51 term infants

Mranian Fehabilitation Mournal

completed the study. Table 2 compares age (at birth and
the start of 5-minute PIOMI or 15-minute oral stimula-
tion program), sex, and feeding methods before treat-
ment in the three groups. As mentioned previously, age
at birth and the beginning of the intervention and feeding
method was comparable between the 3 groups (P>0.05).
At the same time, the frequency of male infants was sig-
nificantly lower in the 15-minute oral stimulation pro-
gram group (P=0.034).

Based on the results of the marginal homogeneity test
in Table 3, before the intervention, none of the infant
groups were breastfed, whereas this changed to 17.6%,
41.2%, and 5.9% in the 5-minute PIOMI, 15-minute oral
stimulation program, and control groups, respectively

Ghazi S, et al. The PIOMI Versus the Oral Stimulation Program for Full-term Infants With Feeding Problems. IRJ. 2023; 21(2):251-262
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(n=61)

Assessed for eligibility

Excluded (n=7)

e  Refusal to participate (n=5)
e  Severe seizures (n=2)

Randomized
(n=54)

l

5-minute premature infant oral

.

Control group
(n=17)

Lost to follow-up (n=0)

Discontinued intervention
(n=0)

Analysis (n=17)

Excluded from analysis
(n=0)

Figure 2. Participants flowchart

(P<0.05). Table 4 shows that the 15-minute oral stimula-
tion program group had shown significant improvement
in feeding compared to the 5-minute PIOMI and control
groups (P=0.007). As the sex distribution was different
between the 3 groups, we stratified the analysis based on
gender as one way of controlling confounding effects.
According to the exact P of the chi-square test, there was
no significant difference between the three groups in
terms of post-intervention feeding methods in females
(P=0.290). But for males, breastfeeding frequency was
significantly higher in the 15-minute oral stimulation
program group (P=0.03) (Table 5).

.

motor intervention group (n=19)

15-minute oral stimulation
progrgm group (n=18)

Lost to follow-up (n=0)

Discontinued intervention
(discharge before the end of the
intervention) (n=3)

Analysis (n=34)

Excluded from analysis
(n=0)
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Discussion

This study was conducted to identify the effects of vari-
ous treatment methods on term infants and compare the
duration of the lactation therapy between PIOMI and the
15-minute oral stimulation program. We found that the
15-minute oral stimulation group had better feeding ef-
fects on infants than the 5-minute PIOMI and the con-
trol groups. Those receiving longer treatment (15-min-
ute oral stimulation group) had a greater improvement
than those receiving shorter treatment (5-miute PIOMI
group). However, the control group showed minimal
improvement in feeding methods, most likely due to
the normal growth and development over the 7 days
(Table 3). Due to the age of the participants in this study,
the 15-minute therapy period could be performed. The

Ghazi S, et al. The PIOMI Versus the Oral Stimulation Program for Full-term Infants With Feeding Problems. IRJ. 2023; 21(2):251-262
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Table 2. Demographic and baseline characteristics of the participants

MeantSD/No. (%)

e 5-minute Premature Infant 15-minute Oral Control 8
Oral Motor Intervention Stimulation Program
Age at birth (w) 37.24+0.44 37.41+0.62 37.59+0.79 0.407°
Age at the beginning of the Intervention (w) 38.18+1.07 38.53+1.28 38.29+1.16 0.730"
Female 6(35.3) 13(76.5) 7(41.2)
Gender 0.034™
Male 11(64.7) 4(23.5) 10(58.8)
NPO? 7(41.2) 7(41.2) 10(58.8)
Type of feeding method Syringe feeding 9(52.9) 9(52.9) 7(41.2)
(beginning of the 0.75"
intervention) Bottle feeding 1(5.9) 1(5.9) -

Breastfeeding -

“Nothing by mouth, ‘Based on the Kruskal-Wallis test, “Based on the chi-square test.

group using the longer 15-minute therapy had a greater
positive impact than the PIOMI group, signifying that
longer treatment yields better results.

This finding is in line with the study of Osman in 2016,
where PIOMI was provided to two groups at 30-32
weeks; one group received 7-day therapy, and the other
received a longer treatment period. They found that the
additional days of therapy led to a greater impact on their
feeding skills [31]. Fucile et al.’s findings showed the
positive effects of the 15-minute oral stimulation pro-

Mranian Fehabilitation Mournal

gram on the attainment of full oral feedings in infants
[22]. Furthermore, Thakker et al. studied PIOMI on
preterm infants with a mean age of 32 weeks, and due
to their age, they could offer PIOMI two times per day
rather than 1 time. They found considerably improved
feeding compared to the control group [32].

According to the findings of Lessen Knoll et al., an early
start to therapy with PIOMI on preterm infants at 33 weeks
enhanced feeding skills over time compared to the control,
who only had negligible improvements due to normal de-

Table 3. Within groups comparison of the type of feeding method

No. (%)

Variables 5-minute Premature 15-minute Oral
Infant Oral Motor . . Control
. Stimulation Program
Intervention
NPO? 7(41.2) 7(41.2) 10(58.8)
Syri feedi 9(52.9 9(52.9 7(41.2
Beginning of the yringe feeding ( ) ( ) ( )
int ti
intervention Bottle feeding 1(5.9) 1(5.9) ;
Breastfeeding - - -
Type of feeding method
After intervention NPO - - -
Syringe feeding 3(17.6) 3(17.6) 11(64.7)
Bottle feeding 11(64.7) 7(41.2) 5(29.4)
Breastfeeding 3(17.6) 7(41.2) 1(5.9)
P (marginal - <0.001 <0.001 0.001

homogeneity test)

“Nothing by mouth.

Mranian ehabilitation Mournal
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Table 4. Between groups comparisons of type of feeding method

No. (%)
Typeﬂof f.eedmg m.ethod 5-minute Premature 15 minute Oral o Exact P
(after intervention) Infant Oral Motor ) L Control (chi-square test)
. Stimulation Program
Intervention
NPO? - - -
Syringe feeding 3(17.6) 3(17.6) 11(64.7)
0.007
Bottle feeding 11(64.7) 7(41.2) 5(29.4)
Breastfeeding 3(17.6) 7(41.2) 1(5.9)
* Nothing by mouth. Mranian Eehabilitation Mournal

velopment [33]. Oral feeding is a crucial milestone for ap-
propriate growth and development [34-36]. This finding is
consistent with Coker-Bolt et al.’s study, which found that
oral motor stimulation was effective in infants. In this study,
the treatment group received the oral motor treatment once
a day, 6 days a week, and attained full bottle feeding 2 days
earlier than infants in the control group [37].

In line with our research, a systematic review study by
Tian et al. involved 11 clinical trials and concluded that
oral motor intervention might improve feeding skills.
Furthermore, they found that intervention decreased
duration of hospitalization and family anxiety [38]. As-
sadollahpour et al. reported that non-nutritional sucking
and oral stimulation treatments improved the feeding
skills of infants which was in line with the results of the

present study [39]. Green et al. distributed a Cochrane
review on several oral motor stimulation techniques, in-
cluding PIOMI, and found that oral stimulation in pre-
term infants improved infant feeding skills [40].

It is important to note that in the current study, a bias
was found due to the sex distribution differences in the
participants; the 15-minute oral stimulation program
group had significantly more females than males, and the
PIOMI group had significantly more males. However,
this bias was considered in the statistical analysis. This
limitation advocates further studies be undertaken with
larger groups of different sexes and ages. The influence
of these variables will be essential for future evaluations.
We also recommend that more research be done on this
topic by comparing other treatment methods for infant

Table 5. Between groups comparisons of type of feeding method according to gender

No. (%)
Gender Type of fleedmg M,ethOd After 5-minute Premature  15-minute Oral hi S
il o] Infant Oral Motor Stimulation Control {chisquare test)
Intervention Program
NPO? - - -
Syringe feeding 2(18.2) 0 8(80.0)
Male 0.03
Bottle feeding 8(72.7) 3(75.0) 1(10.0)
Breastfeeding 1(9.1) 1(25.0) 1(10.0)
NPO? - - -
Syringe feeding 1(16.7) 3(23.1) 3(42.9)
Female 0.290
Bottle feeding 3(50.0) 4(30.8) 4(57.1)
Breastfeeding 2(33.3) 6(46.2) 0 [ranian ehabilitation Mournal

“Nothing by mouth.
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feeding problems. The validity of oral motor therapy has
been shown through its analysis in different environmen-
tal settings in several countries worldwide.

Conclusion

The 5-minute PIOMI has been confirmed as an effec-
tive early intervention for small preterm infants as young
as 29 weeks, and the short 5-minute therapy time is ac-
cepted in the preterm infant population. It influences the
brain’s plasticity and improves neurosensory and motor
skill development for feeding. The current study indi-
cates that PIOMI remains effective versus the control
group in the full-term population as well, though the lon-
ger 15-minute oral stimulation program, while being sim-
ilar, is more effective in term infants. This finding shows
that full-term infants can endure and benefit from longer
than 5 minutes exercises per day of oral motor therapy.

Strong points of our study

The strengths of the current study are the validation that
the short —and the longer 15-minute treatment protocols
effectively increase feeding efficiency in full-term infants
and the supporting previous study findings that the longer
the therapy would have better outcomes. For the term in-
fants, this would show the benefit of doing a longer ther-
apy period each day. For the preterm population, where
only shorter therapy can be tolerated, it would indicate to
start treatment sooner and continue it for more days and
or more times per day for the greatest effect.
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