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Research Article

Somatic Growth Features of Moderate-Late and
Early Preterm Infants at Early Childhood

Erken Cocukluk Déneminde Orta ve Ge¢ Prematiire
Bebeklerin Somatik Biiyiime Ozelliklerinin Erken
Prematiire Bebeklerle Karsilastirilmasi
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ABSTRACT

Objective: The aim of this study was to compare the physical growth features of preterms infants at early
childhood and to evaluate the perinatal and postnatal risk factors that affect growth.

Method: Somatic growth features including weight, height, and target height, of moderate-late and early
preterm infants followed-up in our unit were evaluated at a mean age of 42 months. The effects of
intrauterine growth characteristics (IUGC) on current growth as well as the effects of perinatal and early
neonatal problems were investigated.

Results: A total of 232 moderate-late preterm infants (Group 1) (mean gestational age [GA]: 34.9+1.2
weeks) and 112 early preterms (Group Il) (mean GA: 29.9+1.6 weeks) were evaluated. The ratio of
retardation in height was 2.6 % and 6.3% in Group | and Group I, respectively. The rate of failure in
achieving the target height was higher in Group Il (3.9% vs 8%). Growth differences in terms of height and
weight were not significantly different between the two groups (p>0.05). Severe intraventricular
hemorrhage (IVH), hydrocephalus and invasive mechanical ventilation requirements negatively affected
the growth in height and reaching the target height (p<0.05).

Conclusion: The moderate-late and early preterm infants had similar growth features in terms of weight,
height, and target height when evaluated at 42 months of age.
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Amag: Calismamizin amaci ¢ocukluk ¢aginda orta-geg ve erken prematiirelerin fiziksel biiyiime 6zellikleri-
ni karsilastirmak ve bliyiimeyi etkileyen perinatal ve postnatal risk faktérlerini degerlendirmek idi.
Yontem: Unitemizde takip edilen orta-geg ve erken preterm bebeklerin kilo, boy ve hedef boy gibi somatik
biiyiime 6zellikleri ortalama 42 ayda dederlendirildi. intrauterin biiyiime ézelliklerinin mevcut biiyiime
lizerindeki etkileri ile birlikte perinatal ve erken neonatal problemlerin etkileri de arastirildi.

Bulgular: 232 orta-geg¢ preterm bebek (Grup 1) (ortalama gestasyonel yas: 34.9+1.2 hafta) ve 112 erken
preterm bebek (Grup 1) (ortalama gestasyonel yas: 29.9+1.6 hafta) degerlendirildi. Biyime kisithligi orani
Grup | ve Grup Il'de sirasiyla %2.6 ve %6.3 idi. Hedef boya ulasamama orani Grup II'de yiiksekti. (%3.9 &
%8). Her iki grup arasinda boy ve kilo agisindan biiyiime farkliliklari istatistiksel olarak anlamli degildi. Agir
intraventrikiler hemoraji (IVH), hidrosefali ve invaziv mekanik ventilasyon gereksinimi boy uzamasini ve
hedef boya ulasmayi olumsuz etkilemekteydi.

Sonug: Orta-geg ve erken pretermler ortalama 42 ayda degerlendirildiginde kilo, boy ve hedef boy agisin-
dan benzer biiyiime 6zelliklerine sahipti.

Anahtar kelimeler: Orta-geg preterm bebekler, erken preterm bebekler, biiyiime, hedef boy, erken ¢ocuk-
luk dénemi
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INTRODUCTION

Prematurity is the most important issue in the
current neonatal care system and remains a long-
term health and neurodevelopmental problem. An
increasing proportion of preterm newborns,
especially moderate-late preterms (32%7-36%7
weeks), have higher rates of neonatal unit admissions
compared to full-term newborns. The major problem
for this risk group is a high mortality rate in the
short-term and neurodevelopmental and somatic
growth retardation in the long-term.

Preterm newborns are not a homogeneous group.
Moderate (delivery between 32%7 and 33%7 weeks)
and late preterm babies (delivery between 34%7 and
36%7 weeks) are associated with adverse short-term
and long-term outcomes 3, Moderate-late preterms
babies constitute 4.4%-10% of all deliveries . The
groups that faces more risks in both aspects include
early preterms (born prior to 32 weeks), including
very early preterms (delivery between 28 and 32
weeks) and extremely early preterms (delivery before
28 weeks). Most early preterms also have a very low-
birth-weight (VLBW). Compared to early preterms,
moderate-late preterm infants are at a lower risk of
numerous medical problems. However, somatic
growth retardation, neurodevelopmental retardation
and behavioral disorders are observed in the long-
term follow-up of moderate-late preterms 7). Some
studies have focused on the somatic growth in early
preterms and their neurodevelopment 1%,
Moreover, there are a lot of studies on the
neurodevelopment of late-moderate preterms (2,
However, as far as we know, there are no study in the
literature that compare the long-term somatic
growth between moderate-late preterms and early
preterms in our country.

In this study, we aimed to compare the somatic
growth features of moderate-late preterms and
early preterms, where the adjusted age was not
used, and instead, a chronological age of 42 months
was used. Additionally, the risk factors, including the
early and late neonatal morbidities that affect their
growth features were compared between both
groups.

MATERIAL and METHOD

This study was conducted on preterm infants who
were born as moderate-late preterms (range of
gestational age was 32%7-36%7 weeks), according to
the Ballard score *, and early preterms (born prior to
32 weeks). The moderate-late preterms were included
in Group | and the early preterms in Group II.

All subjects were born in our hospital and
discharged from our tertiary level neonatal intensive
carrier unit (NICU). All the discharged infants
continued to have follow-ups in our out-patient
clinics. Both the groups’ growth features were
evaluated at a mean age of 42 months.

The patients’ data including prenatal risk factors
and early neonatal morbidities were obtained from
the NICU records in our hospital. The intrauterine
growth properties were evaluated by the intrauterine
growth curve for Turkish children . A percentile
value of 10-90%" percentile on the growth chart was
considered Appropriate for Gestational Age (AGA)
and a percentile value below the 10* percentile was
considered Small for Gestational Age (SGA). The
perinatal risk factors that have influence on growth
in both groups were identified as maternal history of
smoking, premature rupture of membranes (PROM),
receiving antenatal steroids, newborns’ history of
resuscitation in the delivery room, and a low APGAR
score (atthe 5" minute <6). Early neonatal morbidities
during NICU stay admission, including respiratory
distress syndrome (RDS), invasive mechanical
ventilation, earlyand/late onsetsepsis, hypoglycemia,
anemia, meningitis, bronchopulmonary dysplasia
(BPD), seizure, surgical necrotizing enterocolitis with
perforation (advanced stage NEC), moderate-severe
intraventricular hemorrhage (grade Ill and IV IVH)
with/without hydrocephalus and retinopathy of
prematurity (ROP) were recorded.

A written informed consent was taken from all
parents of the participants’ and approval for the
study was granted by the local ethics committee.
(Bakirkdy Women'’s and Children’s Diseases Education
and Research Hospital Ethics Committee, Decision
no:25/06/09/270).

The infants’ data of growth features were
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obtained from the outpatient follow-up clinic records.
A Harpenden Stadiometer device was used to
measure the subjects’ height. The subjects were
weighed as naked on a digital infant scale. The actual
height (cm) and weight (kg) measurements of the
subjects were recorded and marked on the percentile
curves for the Turkish children ®>. During this process,
the adjusted age calculation was not made, because
all the subjects were older than 36 months. To
predict the final height of the subjects and the
familial effects on it, we used the target height
formula prepared for the Turkish population *>18),
The subjects who had congenital anomalies, died
after discharge, and/or did not continue follow-up
regularly were not included in the study.

Statistical Analysis

Statistical analyses were made with the SPSS
(Statistical Program in Social Sciences) version 15.0
package program. To test the normal distribution of
variables, visual (histogram and probability graphics)
and analytic methods (Kolmogorov-Smirov/Shapiro-
Wilk tests) were used. Clinical characteristics of the
infants are described by mean values and standard
deviation, or rates and percentage. Univariate
statistical analysis was performed using the Student
t test for parametric continuous variables, Mann-
Whitney U test test for nonparametric continuous
variables, and Fisher exact test or Chi-square test for
categorical variables. A p-value <0.05 was considered
statistically significant.

Table 1. Demographic data of the subjects in both groups.
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RESULTS

Group | and Group Il consisted of 232 and 112
infants, respectively. The gestational age was
34.9+1.2 (range 32-36) weeks in Group land 29.9+1.6
(range 26-31.6) weeks in Group II. The chronological
ages of the groups were 42.8+1.6 (range 37-45)
months and 42.9+2.2 (range 37-46) months. The
demographic data of the subjects, including gender,
intrauterine growth properties, birth weight, actual
height and weight, target height, and their parents’
height are summarized in Table 1.

Among the perinatal risk factors, receiving
antenatal steroid, being underwent resuscitation,
and low APGAR scores were significantly high in
Group Il, in accordance with our expectation.
Furthermore, early neonatal morbidities, such as
anemia, RDS, invasive mechanical ventilation support
requirement, sepsis, hypoglycemia, meningitis,
seizure, surgical NEC, moderate-severe IVH, BPD,
and ROP were significantly higher in Group IlI, as
expected (Table 2).

The height growth remained below the 3rd
percentile in 6 (2.6%) of the Group | subjects and in
7 (6.3%) of the Group Il subjects. However, the
difference between groups was not statistically
significant (Table 3). Nine (3.9%) of the late preterm
infants and 9 (8%) of the early preterm infants could
not achieve the target height percentile, but the
difference was not statistically significant (Table 4).
Additionally, the effects of gender and intrauterine

Group | Group Il p

(n=232) (n=112)
Female [n (%)] 120 (51.7%) 64 (57.1%) 0.32
Male [n (%)] 112 (48.3%) 48 (42.9%) 0.12
Gestational Age (w) [meanSD (range)] 34.9+1.2 (32-36) 29.9+1.6 (26-31.6) 0.56
Birth Weight (g) [mean (range)] 1826.3+373.5 (840-3550) 1191.8+264.5 (740-1980) 0.02
AGA [n (%)] 194 (83.6%) 83 (74.1%) 0.63
SGA [n (%)] 38 (16.4%) 29 (25.9%) 0.42
Chronological Age (months) [mean%SD (range)] 42.8+1.6 (37-45) 42.942.2 (37-46) 0.74
Current Height (cm) [meanzSD (range)] 100+3.5 (92-106) 97.745.9 (85-106) 0.45
Current Weight (kg) [meanzSD (range)] 16.5+1.4 (13-19) 15.1+2.7 (10-19) 0.55
Maternal Height (cm) [mean+SD (range)] 160+4.7 (149-175) 160.8+4.7 (149-176) 0.76
Paternal Height (cm) [meanzSD (range)] 175.545.3 (155-192) 176.245.6 (160-192) 0.81
Target Height (cm) [meanSD (range)] 168.4+7.3 (148.5-187) 167.6+7.4 (151-186.5) 0.86

AGA: Appropriate for Gestational Age, SGA: Small for Gestational Age.
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Table 2. Distribution of the neonatal morbidities of the subjects.

Group | (n=232) Group Il (n=112) p value
n (%) n (%)
Hyperbilirubinemia 46 (19.8) 29 (25.9) >0.05
Anemia 72 (31) 63 (56.3) <0.05
RDS 33(14.2) 33 (29.5) <0.05
Sepsis 41 (17.6) 28 (25) <0.05
Hypoglycemia 29 (12.5) 21 (18.8) <0.05
Meningitis 19 (8.2) 16 (14.3) <0.05
Post hemorrhagic hydrocephalus 2 (0.9) 4 (3.6) <0.05
BPD 6(2.6) 13 (11.6) <0.05
Convulsion 9(3.9) 11 (9.8) <0.05
>Stage Il ICH 4(1.7) 7(6.3) <0.05
>Stage Il NEC 15 (6.5) 12 (10.7) <0.05
>Stage Ill ROP 2(0.9) 7(6.3) <0.05

RDS: Respiratory distress syndrome BPD: Bronchopulmonary dysplasia, NEC: Necrotizing enterocolitis, ROP: Retinopathy of prematurity,

ICH: Intracranial Hemorrhage.

Table 3. Comparison of the somatic growth of the subjects according to the percentile curve.

Group | Group Il
(n=232) (n=112)
<3 Percentile >3" Percentile <3 pPercentile >3" Percentile p value
n (%) n (%) n (%) n (%)
Height 6 (2.6) 226 (97.4) 7 (6.3) 105 (93.8) >0.05
Weight 13 (5.6) 219 (94.4) 11 (9.8) 101 (90.2) >0.05

growth features on the target height were not
significant in both groups (Table 4).

The effects of SGA, AGA and gender on weight
and height at 42 months were similar between the
groups. There was no significant difference between
the groups in terms of the relationship between the

Table 4. The effect of intrauterine growth characteristics and
gender on growth in height and target height achievement in
both groups.

diagnosis of RDS, BPD, sepsis and hypoglycemia and
reaching the target height (Tablo 5). However, the

Table 5. The effects of the main neonatal morbidities on the
target height in both groups.

Group | Group Il
(n=232) (n=112)
Cases That Could Cases That Could
Not Achieve the Not Achieve the
Target Percentile Target Percentile

n (%) n (%) p value

Group | Group Il RDS 5(2.2) 8(7.1) >0.05

(n=232) (n=112) BPD 4(1.7) 7 (6.3) >0.05

Cases That Could Not Cases That Could Not Sepsis 3(1.3) 5 (4.5) >0.05

Achieve the Target Achieve the Target >Stage Il NEC 3(1.3) 4 (3.5) >0.05

Percentile Percentile Hypoglycemia 4(1.7) 8 (3.5) >0.05

n (%) n (%) p value >Stage IIl ICH 3(1.3) 7 (6.3) <0.05

Hydrocephalus 2 (0.9) 3(3.6) <0.05

Height 9(3.9) 9(8) >0.05 Follow-up in ICU 5(2.2) 8(7.1) >0.05

Female 5(2.2) 5(4.5) >0.05 Mechanical 3(1.3) 9 (8) <0.05
Male 4(1.7) 4(3.6) >0.05 Ventilatory

SGA 6 (2.6) 5 (4.5) >0.05

AGA: Appropriate for Gestational Age, SGA: Small for Gestational
Age.

RDS: Respiratory Distress Syndrome, BPD: Bronchopulmonary
Dysplasia, NEC: Necrotizing Enterocolitis, ICH: Intracranial
Hemorrhage, ICU: Intensive Care Unit.
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subjects who could not achieve the target height had
a significantly higher rate of invasive ventilation, and
moderate to severe IVH and hydrocephalus in Group
Il compared to Group | (Table 5). In addition, the
need for mechanical ventilation, and the frequency
of IVH, BPD and hydrocephalus were higher in the
infants with a height and a weight below the 3th
percentile at 42 months. When growth in weight was
evaluated, 13 (5.6%) of the late preterm infants and
11 (9.8%) of the early preterm infants were found to
be below the 3rd percentile; however, the difference
between the groups was not significant (Table 3).

DISCUSSION

To the best of our knowledge, this is the first
study from our country that investigates and
compares the growth characteristics of infants who
were older than 3 years and those who were born as
early and moderate-late preterms and also prenatal,
postnatal and genetic factors affecting on them.
According to our results, the growth features,
including weight, height, and achieving target height
were similar between the late and early preterms at
postnatal 42 months of age. Moderate-severe IVH,
hydrocephalus and invasive mechanical ventilation
support had negative effects on the target height in
both groups.

There are many studies that support the negative
effects of early neonatal morbidities on the growth
characteristics of preterms who have perinatal risks,
especially when they were assessed according to
their corrected age. The effects of intrauterine
growth retardation on postnatal growth has been
emphasized in some studies. On the contrary, there
are some authors who advocate that intrauterine
growth characteristics do not affect the growth
features of preterms. They suggest that preterms
achieve the normal growth percentile up to the age
of two years if there are no perinatal complications
and no severe congenital anomalies and if optimal
postnatal care was given ), Since the growth
properties of preterms, especially after the age of 3
years, are shaped by the effects of genetic and
environmental factors, the effects of early neonatal
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problems, gender, and being AGA and SGA are
limited. In support of this knowledge, the present
study revealed that gender and intrauterine growth
features do not affect all the growth features,
including those of both moderate-late and early
preterms when they are 42 months old.

According to the studies covered in the earlier
period on first and second years of corrected age ),
the growth properties of preterms and term/late
preterm newborns are different ?*23, Koc et al. ®¥
reported growth retardation as 6% in height and 7%
in weight in school-age premature children. Severe
neurodevelopmental problems were described by
80% of the cases with growth retardation in height,
while there was no such a relationship in retardation
in weight. In a study by Sitclioglu et al. *9, growth
retardation was reported as 20.5-27.8% in height
and 32.8%-24.6% in weight in VLBW premature
infants at 18-20 months. In the same study,
neurodevelopmental retardation was stated to be
the most common cause of retardation in height.
Toome L et al. ?” compared premature infants born
before the 32™ week of gestation with 2 years old
term infants and emphasized that somatic growth
was a statistically significant problem in premature
infants. In a study from our country by Yesinel S et al.
®, in which adjusted age was used, the results
showed that the intrauterine growth characteristics,
being SGA or AGA, and gender did not affect the
growth properties of VLBW preterms at the mean
age of 36 months. Their results showed that invasive
mechanical ventilation support, presence of chronic
diseases,severelVH, posthemorrhagichydrocephalus,
and lack of breastfeeding negatively affected the
growth in height and target height achievement as
well. The effect of gender on preterms’ growth
features have also been studied in the literature. A
study that focused on the growth features of SGA
babies showed that male preterms had a higher rate
of failing to catch-up on growth (for both weight and
height) postnatally up to the age of 4 years (boys
11%, girls 5%) @Y. Some of the factors mentioned
above, especially severe IVH, hydrocephalus, and
invasivemechanicalventilationsupportrequirements,
have negative effects on the growth in height and
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achievement of target height in preterms. The effect
of gender on growth was not observed in both
groups in our study. Problems with reaching the
target height in very small premature babies are
more common because they are more exposed to
such problems related to prematurity. One of the
important problems that affect growth is the
presence of chronic disease, especially BPD and
hydrocephalus. They cause chronic hypoxia, recurrent
hospitalizations and surgery, infections, nutritional
problems, etc. Finally, growth is affected negatively
(2425 The growth retardation rate can reach to 10%
in cases with BPD and hydrocephalus ©?%. In our
study, BPD did not affect the growth in both groups,
but an advanced stage IVH and hydrocephalus
negatively affected the growth in height in both the
groups.

One of the most important factors that affect
physical growth is inheritance. A child who grows up
normally reaches the percentile appropriate for his/
her genetic potential after 6-12 months and the
growth in height after 2-3 years and correlates with
parental height. Therefore, it is important to
determine the percentile of the child’s growth in
height and its compatibility with the target height to
calculate the final height #¢®, Qur results showed
that moderate-late and early preterms have similar
growth features in terms of height catch-up and also
achievement of the target height. The findings of our
study suggest that growth after the age of 2-3 years
shows correlation to genetic and environmental
factors, as mentioned before. Severe IVH,
hydrocephalus and mechanical ventilation support
requirements have a negative effect on the growth
in height and achievement of target height in
preterms of both groups.

We can conclude that moderate-late preterms
and early preterms have similar growth features,
including weight, height, and target height, when
they reach the early childhood period. The prenatal
risk factors, including intrauterine growth features
and postnatal morbidities, especially IVH and/or
hydrocephalus, and invasive mechanical ventilation,
affect the growth features of preterms when they
are evaluated at the early childhood period.
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