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Abstract 

Background Immature central nervous system, extended stay in the neonatal intensive care unit, and sensory expe-
rience deficiency may contribute to oral and gross motor delay in preterm infants. Current study aimed to investigate 
oral and motor development in preterm infants.

Methods Twenty-nine preterm infants and 28 term infants were evaluated within the scope of the study. Oral motor 
feeding development was assessed with the Schedule for Oral Motor Assessment, and motor development was eval-
uated with the Alberta Infant Motor Scale. All analyses were performed using SPSS 22. The study was approved 
by the Gazi University Clinical Researches Ethics Committee (no: 25901600–23).

Results There was a correlation between the Schedule for Oral Motor Assessment categories (solid, semisolid, 
cracker, puree, bottle, and cup) and the Alberta Infant Motor Scale score (p < 0.05). There was a significant difference 
between groups in the Schedule for Oral Motor Assessment’s solid, semisolid, cracker, and puree categories and total 
score (p < 0.05). There was a significant difference between groups regarding the Alberta Infant Motor Scale score 
(p < 0.05).

Conclusion Preterm infants come behind their term peers in motor and oral motor feeding performance. These two 
areas of development can influence each other. For this reason, oral motor feeding problems should be emphasized 
as well as motor problems in physiotherapy rehabilitation evaluations.
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Background
Recent evidence suggests that preterm birth and low 
birth weight are the strongest indicators of feeding prob-
lems [1, 2]. In the neonatal intensive care unit (NICU), 
preterm infants often experience issues such as poor 
arousal to engage in the feeding process, inadequate 
oral motor reflexes, and suck-swallow-breathe discoor-
dination [3]. Difficulties in developing eating skills, food 
rejection, starting solid foods, and symptoms of dyspha-
gia are some of the problems that arise after hospital 
discharge [4]. These challenges result from immaturity, 
parenteral or tube feeding instead of oral motor feeding 
experience, or health conditions such as neurological or 
cognitive disorders [5].

Preterm infants may experience oral motor feeding 
dysfunction during the sucking stage and when tran-
sitioning to solid foods. In healthy-term infants, oral 
skills gradually develop in the first 2  years after birth 
[2]. Chewing skills typically emerge between 6  months 
and 2  years of age, with the fastest development occur-
ring between months 6 and 10 [6]. Feeding problems that 
arise during the neonatal stage can persist throughout 
the child’s early years [7]. Delays in feeding skills in pre-
term infants become more noticeable in the second half 
of the first year when they are introduced to new foods 
and textures [8].

Understanding the development of oral motor feeding 
skills in preterm children is crucial for promoting inter-
ventions that support feeding [9]. There are numerous 
studies in the literature on the eating problems experi-
enced by preterm infants in the NICU [10–13]. Pineda 
et  al. reported that preterm infants have more feeding 
problems compared to their term peers [14]. Rinat et al. 
reported that feeding difficulties in preterm infants at 
4  months were associated with motor development at 
4–5 years of age [15]. But the number of studies investi-
gating the significant impact of eating skills on the devel-
opment and growth of preterm infants in late infancy is 
insufficient.

Several studies have reported a relationship between 
feeding skills and motor development during the new-
born period [15, 16]. However, there is a research gap in 
the literature regarding the relationship between feeding 
skills and motor development around 10–12  months, a 
critical period when chewing skills mature.

Method
The study was carried out at Gazi University, Depart-
ment of Physiotherapy and Rehabilitation. Twenty-nine 
preterm (mean gestational age: 32, 15 girls-14 boys) and 
28 term (mean gestational age: 38.75, 14 girls-14 boys) 
infants between 10 and 12 months were included in this 

cross-sectional study. Written informed consents were 
obtained from their parents. The study was approved by 
the Gazi University Clinical Researches Ethics Commit-
tee (no: 25901600–23). Infants could not sit with sup-
port, diagnosed with swallowing dysfunction, congenital 
malformation, and systemic diseases were excluded from 
the study.

The infants were fed by their caregivers and were not 
allowed to intake food around the time before the assess-
ment. They were assessed in the sitting position on a 
standard feeding chair. The proper position of the body 
and head was obtained. They were video-recorded dur-
ing feeding for oral motor feeding assessment. A physi-
otherapist with a 4-year clinical pediatric rehabilitation 
experience carried out assessments. The room was quiet 
enough for the infants to cooperate.

Oral motor feeding assessment
The Schedule for Oral Motor Assessment (SOMA) was 
used for oral motor feeding assessment. The SOMA was 
developed in 1995 by Reilly et  al. and is used to objec-
tively assess oral motor functions in 8–24-month-old 
infants [17]. Its validity and reliability have been estab-
lished previously [17, 18].

Motor assessment
The Alberta Infant Motor Scale (AIMS) assesses motor 
development. The AIMS evaluates motor performance 
during the period beginning from birth to the walking 
phase [19]. The baby was encouraged to carry out a skill 
spontaneously during the assessment. The AIMS has 58 
items in four positions: supine, prone, sitting, and stand-
ing. The AIMS is a valid and reliable scale [20].

Statistical analysis
All analyses were performed using SPSS 22. Mann–
Whitney U-test was used to compare two independent 
groups. Correlation coefficients and statistical signifi-
cance of normally distributed data were calculated by the 
Pearson test, while correlation coefficients and statistical 
significance of non-normally distributed data were calcu-
lated by the Spearman test. In addition, the association 
between the two variables was analyzed by linear regres-
sion. A univariate linear regression analysis model was 
used to assess the independent association of SOMA 
data with the AIMS score as the dependent variable.

Results
Table  1 shows the characteristics of the groups.  While 
there was a significant difference between groups regard-
ing puree, solids, semisolids, cracker, and total SOMA 
scores, there was no difference in bottle and cup catego-
ries (Table 2).
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Eight infants in the study group were under the five 
percentile according to the AIMS score and presented 
atypical motor development. On the other hand, none 
of the infants in the control group presented atypical 
motor development according to the AIMS (Table 3).

There was a correlation between puree, solid, 
cracker, bottle, and cup categories of SOMA, SOMA 
total score, and AIMS score (p < 0.05). According to 
the Spearman test, there was no correlation between 
the semisolids category of SOMA and the AIMS score 
(p > 0.05). According to univariate regression analysis, 
there was a significant correlation between all catego-
ries of SOMA, SOMA total score, and AIMS score 
(p < 0.05). According to the univariate linear regression 
analysis results, oral motor feeding skills were deter-
mined to represent a factor affecting motor develop-
ment (Table 4).

Discussion
This study shows that oral motor feeding develop-
ment and motor performance are related, and preterm 

Table 1 Characteristics of the infants

NICU Neonatal intensive care unit

p < 0.05

Study group (n = 29) Control group (n = 28)

Corrected age (month) 11 (10.5–11.5) 10.13 (10–12)

Height (cm) 73.62 ± 1.93 74.29 ± 2.60

Weight (kg) 8.87 ± 0.97 9.49 ± 1.12

Maternal age 31.24 ± 4.74 31.07 ± 4.94

Paternal age 34.34 ± 4.62 33.86 ± 5.80

Gestational age (week) 32 (30.4–33.4) 38.75 (38–40)

Birth weight (g) 1738.97 ± 542.70 3196.79 ± 426.27

Oxygen support duration (day) 4 (0–18) 0 (0–0)

NICU stay duration (day) 30 (15–54) 0 (0–0)

Table 2 Scores according to the Schedule for Oral Motor 
Assessment categories

IQR Interquartile range

p < 0.05

Study group (n = 29)
Median (IQR)

Control 
group 
(n = 28)
Median 
(IQR)

Mann–
Whitney 
U-test
p

SOMA (puree) 0 (0–1) 0 (0–0) 0.005
SOMA (solids) 0 (0–0) 0 (0–0) 0.01
SOMA (semisolids) 0 (0–0.75) 0 (0–0) 0.005
SOMA (cracker) 0 (0–0) 0 (0–0) 0.035
SOMA (bottle) 0 (0–0) 0 (0–0) 0.083

SOMA (cup) 1 (0–2) 0 (0–1) 0.126

SOMA (total) 2 (0–3.5) 0 (0–1) 0.009

Table 3 Percentage scores of the Alberta Infant Motor Scale

AIMS Alberta Infant Motor Scale

p < 0.05

Study group 
(n = 29)

Control group 
(n = 28)

Mann–
Whitney 
U-test

p

n % n %

AIMS (0–5%) 8 27.6 0 0 0.037
AIMS (5–10%) 0 0 2 71

AIMS (10–25%) 0 0 1 3.6

AIMS (25–50%) 3 10.3 6 21.4

AIMS (50–75%) 13 44.8 8 28.6

AIMS (75–90%) 5 17.2 7 25.0

AIMS (90–100%) 0 0 4 14.3

Table 4 Linear regression analysis and correlation between 
Alberta Infant Motor Scale and Schedule for Oral Motor 
Assessment

SOMA Schedule for Oral Motor Assessment, AIMS Alberta Infant Motor Scale, p1 
Spearman test, p2 regression analysis, p < 0.05

AIMS

p1 r p2 R2

SOMA (puree)  < 0.001  − 0.626 0.001 0.355
SOMA (solids)  < 0.001  − 0.623 0.001 0.364
SOMA (semisolids) 0.066  − 0.352 0.022 0.187
SOMA (cracker)  < 0.001  − 0.670 0.002 0.332
SOMA (bottle) 0.014  − 0.453 0.009 0.225
SOMA (cup) 0.036  − 0.391 0.008 0.235
SOMA (total)  < 0.001  − 0.618  < 0.001 0.434
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infants with a developmental delay may also have prob-
lems in oral motor feeding. Preterm infants were found 
to be behind term infants regarding oral and motor 
development.

It is estimated that the feeding problem’s prevalence 
is between 25 and 45% in preterm infants [21]. Sanchez 
et  al. reported that 38% of preterm infants born before 
30-week gestation have oral motor feeding impairment 
[22]. Buswell stated that 20% of preterm infants have 
oral motor feeding dysfunction [2]. In the present study, 
five preterm infants (17.2%) had dysfunction in at least 
one category of SOMA. The rate of oral motor dysfunc-
tion in our study is similar to Buswell’s study. It was less 
than the rate reported by Sanchez et al. because all pre-
term infants born before 37 weeks were included in our 
study. None of the infants in the control group had oral 
motor feeding dysfunction. It is widely accepted that oral 
motor feeding problems occur when preterm infants do 
not complete their maturation, stay in the NICU, cannot 
get sufficient environmental stimulation, or are exposed 
to non-oral feeding methods.

Preterm infants are at risk in terms of motor develop-
ment [23]. Castro investigated sensory oral and global 
motor development of preterm infants and stated that 
26% of preterm infants showed abnormal motor devel-
opment according to AIMS [24]. Infants with lower ges-
tational ages received lower AIMS scores. The present 
study found eight preterm infants (27.6%) below the fifth 
percentile who showed abnormal motor development. 
However, none of the infants in the control group pre-
sented abnormal motor development. Preterm infants 
may have motor development delays due to an immature 
central nervous system, brain lesion, or adverse effects of 
NICU. So tracking them to support early development 
may be a reasonable course of action.

Due to the potential hypotonia and delayed neck, body, 
jaw, and cheek control, preterm infants may have feed-
ing problems such as weak suction, weak lip closure, and 
poor coordination [25]. All these factors affect liquid 
intake through a bottle or cup. The present study found 
a correlation between SOMA (bottle and cup categories) 
and AIMS scores. These results indicate that decreased 
motor skills and posture affect oral motor feeding skills 
for these categories, which is in line with the literature. 
Previous studies have shown that using a cup is one of 
the most challenging oral motor feeding skills for infants.

A significant difference was found between groups 
regarding puree, solid, semisolid, and cracker catego-
ries. Preterm infants showed poorer performance in 
all four categories. Furthermore, the puree, solid, and 
cracker categories were correlated with the AIMS score. 
Coordinated and rhythmical movements of the lips, 

tongue, and chin play a leading role in manipulating 
puree, solid, semisolid, and cracker substances. A sup-
portive layer provided by the cervical spine and shoul-
der girdle is needed for functional tongue and chin 
muscle development [26]. Preterm infants often experi-
ence underdeveloped control of these supporting layers 
due to insufficient gross motor development. Because 
of this inadequate development of proximal parts, their 
ability to eat solid foods will likely be insufficient.

Therefore, it is important to support motor skills in 
order to develop feeding skills. Increasing motor stabil-
ity with environmental regulations (for example, using 
an assisted chair) may also improve feeding skills. Also, 
interventions for feeding skills may contribute to motor 
development.

Conclusion
Preterm infants come behind their term peers in motor 
and oral motor feeding performance. In previous stud-
ies, it has been shown that preterm infants experience 
feeding problems and motor developmental delay. 
However, in the present study, the oral motor feeding 
skills of 10–12-month-old infants were evaluated with 
foods of different consistencies, during the period when 
chewing skills were most rapidly developed, and it was 
shown that they performed worse than their term peers 
in this period. Therefore, including supportive treat-
ments for motor and oral motor feeding development 
in the early intervention programs may affect develop-
ment in preterm infants.
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