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ABSTRACT

Purpose: To compare the performance of children born premature with low birth weight (LBW) and very low 
birth-weight (VLBW) with that of children born at term, within the age range of one to three years, regarding 
child development in the gross motor, fine motor-adaptive, personal-social and language domains. Methods: This 
is a cross-sectional study in a cohort of 150 infants born premature (experimental group) and at term (control 
group) divided into eight groups with respect to weight (low birth weight: <2500 grams and very low birth 
weight: <1500 grams) and age range (aged 12 to 24 and 25 to 36 months). The control groups were paired with 
the experimental groups as for gender, chronological age, and socioeconomic level. Assessment comprised the 
application of anamnesis protocol, socioeconomic classification, and Denver Developmental Screening Test 
(DDST-II). Corrected age was calculated for premature children up to 24 months of age. Descriptive statistical 
analysis and the Student’s t-test were used. Results: No statistically significant difference was found in the 
comparison between the groups of infants born premature and at term for all domains evaluated. Conclusion: The 
performance of infants born premature was lower than that of infants born at term regarding the gross motor, 
fine motor-adaptive, personal-social and language domains. In this study, the preterm groups presented different 
performances, i.e., normative, average, and below average performances were observed within the same group. 

RESUMO

Objetivo: Comparar o desempenho de crianças nascidas prematuras de baixo peso (BP) e muito baixo peso 
(MBP) com crianças nascidas a termo na faixa etária de um a três anos, quanto ao desenvolvimento infantil, 
nos domínios motor grosso; motor fino adaptativo; pessoal-social; e linguagem. Método: Estudo de coorte 
transversal. A amostra foi constituída por 150 crianças nascidas prematuras (grupo experimental) e a termo 
(grupo comparativo), divididas em oito grupos, quanto ao peso (baixo peso: abaixo de 2500 gramas e muito 
baixo peso: abaixo de 1500 gramas) e faixa etária (de 12 a 24 e de 25 a 36 meses). Os grupos comparativos 
foram pareados aos experimentais quanto ao gênero, idade cronológica e nível socioeconômico. A avaliação 
constou da aplicação do protocolo de anamnese, classificação socioeconômica e do Teste de Screening de 
Desenvolvimento Denver-II (TSDD-II). Foi realizado o cálculo da idade corrigida para as crianças prematuras 
de idade até 24 meses. Utilizou-se análise estatística descritiva e o Teste “t” Student. Resultados: Na comparação 
entre os grupos de prematuros e nascidos a termo, houve diferença estatisticamente significante para todos os 
domínios avaliados. Conclusão: O desempenho de crianças nascidas prematuras foi inferior quando comparado 
ao desempenho de crianças nascidas a termo, nos domínios motor grosso, motor fino adaptativo, pessoal-social 
e linguagem. Neste estudo, os grupos de prematuros obtiveram desempenho distintos, ou seja, no mesmo grupo 
existiram desempenhos normativo, na média e abaixo. 
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INTRODUCTION

According to the World Health Organization (WHO)(1), 
preterm birth is characterized when infants are born alive with 
gestational age (GA) of less than 37 weeks. Preterm infants 
are classified as low birth weight (LBW) and very low birth 
weight (VLBW) when born with weight <2500 grams and 
<1500 grams, respectively.

LBW and VLBW preterm newborns are considered a 
biological risk to global developmental delay(2-10). However, 
the nature of these deficits is not yet fully understood(11,12) 
considering the multiple variables involved as a result of pre-, 
peri- and post-natal intercurrences, GA, birth weight, intensive 
care management, socioeconomic and environmental factors, and 
the complex process subsequent to the maturational development 
of the infant’s brain, interfering with the trajectory of typical 
development(3-5,13,14).

Child development is based on domains of functions related to 
motor, cognitive and linguistic aspects, influenced by biological, 
psychosocial and environmental factors(15).

Children born premature may present delays in the motor(2,3,6,10,16-21), 
adaptive(22), cognitive(2,5,6,8,10,18,19) and language(2,4,6,9,14,18-20) 
domains, even if the deficits in these areas are subtle(2). These 
domains are interdependent, that is, each one influences and is 
influenced by the others.

Motor behavior favors children’s experiences in acting and 
interacting, providing them with concrete opportunities that enable 
their repertoire and favor the development of their perceptual, 
cognitive, linguistic, adaptive and social areas. According to 
Amaral et al.(23), action generates and elicits cognition through 
praxes based on a mental planning that regulates, controls, 
integrates, develops, and executes the child’s intention. In this 
context, development occurs through actions of the organism 
integrated to psychomotor dispositions, which influence the 
maturational process and, consequently, the processing of 
information, with important reflexes on all the areas of child 
development(24).

The adaptive function is considered an integrated ability of 
cognitive and motor skills, as well as an emotional regulation 
that reflects functional performance(22).

Language development in infants born premature may occur 
at a slower pace, with interference in lexical, morphosyntactic 
and pragmatic performance, even in the absence of neurological 
damage(4,5,9,14,19,24), as a result of the numerous factors that 
interfere in this process.

An understanding of risk factors, as well as early identification 
of prognostic factors for neurodevelopmental outcomes can assist 
in strategizing a prevention plan(17,22). Thus there is the need for 
screening programs for the development of premature infants, 
even of those with no evidence of neurological damage(2-5,15,25).

In view of the foregoing information, the aim of the present 
study was to compare the performance of children born premature 
with low birth weight (LBW) and very low birth weight (VLBW) 
with that of infants born at term, within the age range of one to 
three years, with respect to child development in the gross motor, 
fine motor-adaptive, personal-social and language domains.

METHODS

The study was approved by the Ethics Research Committee of 
the aforementioned institution under protocol numbers 2011/035 
and CAAE: 15646414.1.0000.5417. The parents/legal guardians 
of the participating children signed an Informed Consent Form 
(ICF) prior to study start.

This is a cross-sectional study in a cohort of 150 infants born 
premature (experimental groups) - EG) and at term (control 
groups - CG) divided into eight groups: EG-I (20  preterm 
infants born with LBW) and CG-I (20 term infants); EG-II 
(19  preterm infants born with VLBW) and CG-II (19 term 
infants) - all children in these four groups were aged one to two 
years; EG-III (20 preterm infants born with LBW) and CG-III 
(20 term infants); EG-IV (16 preterm infants born with VLBW) 
and CG-IV (16 term infants) - all children in these four groups 
were aged two to three years.

All children in the control groups were born at term, with 
weight >2500 grams, presented typical development, and were 
paired with the children in their respective experimental groups 
regarding chronological age (in months), socioeconomic level, 
and gender.

Inclusion criteria for the experimental groups comprised the 
following: infants born premature with chronological age from 
12 to 24 months (EG-I and EG-II) and from 25 to 36 months 
(EG-III and EG-IV); no evidence of neurological damage 
(intraventricular hemorrhage or periventricular leukomalacia), 
bronchopulmonary dysplasia, and retinopathy of prematurity; 
normal results in neonatal hearing, visual and metabolic screening 
(Guthrie test).

Inclusion criteria for the control groups were as follows: 
infants born at term with chronological age from 12 to 24 months 
(CG-I and CG-II) and from 25 to 36 months (CG-III and CG‑IV); 
weight at birth >2500 grams; typical neuropsychomotor 
development; normal results in neonatal hearing, visual and 
metabolic screening (Guthrie test).

Assessment consisted in the application of anamnesis protocol, 
socioeconomic classification(26), and Denver Developmental 
Screening Test (DDST-II)(27). Corrected age was calculated for 
premature children up to 24 months of age.

Sample characterization

Chart 1 shows the sample characterization regarding gender 
(%), chronological age (in months), gestational age (weeks), 
weight (in grams), socioeconomic classification, and schooling 
of participants.

Descriptive statistical analysis and the Student’s t-test were 
used at a significance level of 5% (p≤0.05).

RESULTS

The mean, median, maximum and minimum values, standard 
deviation, and p value obtained in the DDST-II, for comparison 
between the groups, are described in Table 1 (gross motor skills), 
Table 2 (fine motor-adaptive skills), Table 3 (personal-social 
skills), and Table 4 (language skills).
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Chart 1. Sample characterization

Group Gender
CA

(months)
GA

(weeks)

Weight
(grams) SEC Schooling

EG-I CG-I
55% F
45% M

17.8 m
(13-24)

EG-I: 33.95
(30-36)

CG-I:38.05
(38 a 41)

EG-I:1895g
(1570-2440)
CG-I: 3048g
(2630-3780)

A2: 25% B1:20%
B2:50%
C1: 5%

EG-I: 20%
CG-I:60%

EG-II
CG-II

53% F
47% M

17.8 m
(13-24)

EG-II: 28.68
(26-34)

CG-II:38.15
(38-41)

EG-II: 1178g
(895-1490)

CG-II: 2983g
(2600-3660)

A2: 15.78% B1: 
26.33%

B2: 36.84% C1: 
21.05%

EG-II: 11%
CG-II:63%

EG-III
CG-II

40% F
60% M

30.3 m
(25-36)

EG-III: 34.05
(31-36)

CG-III:38.09
(37-41)

EG-III: 2247g
(1590-2500)

CG-III: 3274g
(1570-2440)

A2: 8.78% B1: 
24.73%

B2: 31.84% C1: 
34.65%

EG-III: 40%
CG-III:70%

EG-IV
CG-IV

56% F
44% M

29.1 m
(25-36)

EG-IV: 28.02
(26 - 30)

CG-IV:38.09
(37-41)

EG-IV:1240g
(590 - 1500)
CG-IV:3432g
(2830-4800)

A2: 7.58% B1: 
26.53%

B2: 29.84% C1: 
36.05%

EG-IV: 45%
CG-IV:50%

Caption: F: Female; M: Male; CA: Chronological Age; m: months; GA: Gestational Age; g: grams; SEC: Socioeconomic Classification

Table 1. Results of the DDST-II regarding gross motor skill for the experimental and control groups

Denver-II Group Mean Median Minimum Maximum
Standard 
Deviation

p value

Gross Motor

EC-I
CG-I

15.15 14 11 23 3.26
0.00*

20.7 20 16 26 2.77

EG-II
CG-II

14.21 12 9 23 3.88
0.00*

19.78 20 14 26 2.99

EG-III
CG-III

23.15 28.5 0 35 10.83
0.00*

30.3 30 24 36 3.77

EG-IV
CG-IV

21 23 1 33 10.54
0.00*

29.19 29 24 34 2.61
Caption: *statistically significant; Student’s t-test; 5% significance level (p≤0.05)

Table 2. Results of the DDST-II regarding fine motor-adaptive skill for the experimental and control groups

Denver-II Group Mean Median Minimum Maximum
Standard 
Deviation

p value

Fine
Motor-Adaptive

EG-I
CG-I

15.8 14 11 23 3.51
0.00*

20.8 21 14 26 3.03

EG-II
CG-II

14.05 12 10 23 3.99
0.00*

19.73 20 14 26 3.50

EG-III
CG-III

24.25 29 0 35 9.91
0.01*

30.3 30.5 24 36 3.77

EG-IV
CG-IV

22.31 25 0 34 10.14
0.01*

29.19 29 24 33 2.61
Caption: *statistically significant; Student’s t-test; 5% significance level (p≤0.05)

Table 3. Results of the DDST-II regarding personal-social skill for the experimental and control groups

Denver-II Group Mean Median Minimum Maximum
Standard 
Deviation

p value

Personal-Social

EG-I
CG-I

15.05 15 10 23 4.18
0.00*

20.5 20.5 16 24 2.76

EG-II
CG-II

14.36 12 10 23 4.34
0.00*

19.78 20 14 26 3.39

EG-III
CG-III

25.55 29 4 35 8.47
0.02*

30.3 30.5 24 36 3.77

EG-IV
CG-IV

23.31 25 3 33 9.48
0.02*

29.19 29 24 34 2.61
Caption: *statistically significant; Student’s t-test; 5% significance level (p≤0.05)
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In the comparison between the preterm groups and their 
respective control groups, statistically significant difference 
was observed for all skills: gross motor, fine motor-adaptive, 
social-personal, and language. The experimental groups did not 
behave homogeneously.

DISCUSSION

Children born premature with low birth weight (LBW) and 
very low birth weight (VLBW) may present developmental 
delay(3,5-7,10,17,18) even in the absence of neurological damage.

Infants in the experimental groups presented statistically 
significant difference in behavior compared with those in the 
control groups, which may indicate that development in these 
children is occurring more slowly. This fact has already been 
described in the literature(3,5-7,21).

Weight and gestational age (GA) have been reported as 
relevant variables for motor delay and/or sequelae(2,5,18).

The sequence in which motor skills are acquired does not vary 
in early childhood, but the pace of acquisition differs from child 
to child. This fact suggests that the onset of motor development, 
even in the absence of lesions and/or structural malformations 
in the motor centers, can be affected as a consequence of the 
aggravations that occurred during prematurity. Motor performance 
occurs through a self-organized system that congregates the 
task, the environment, and the individual, and it is influenced 
by brain maturation and plasticity(14).

A decreasing prevalence of severe motor impairment has 
been observed in infants born premature due to advances in 
prenatal and neonatal medicine. However, subtle deficits of 
neurodevelopment may remain, as dominant problems for these 
children, during preschool(22).

In the fine motor-adaptive behavior(27), it is possible to verify 
the child’s ability as for organization of stimuli, perception of 
relationships, and decomposition of the whole into parts. In the 
personal-social skill, the personal reactions to the social environment 
experienced by the child are verified in the accomplishment of 
the daily tasks involving the organization of stimuli, handling 
of social ability, and understanding of context. In these skills, 
the experimental groups also behaved statistically differently 
from the control groups.

It is estimated that 40-70% of children born prematurely 
are identified as presenting minor disabilities such as mild 

motor problems and poor adaptive behaviors during preschool 
and school(22). School children born with extreme prematurity, 
without any significant neurological problem or developmental 
impairment, achieved worse performances in sensory-motor and 
visuospatial competencies, as well as on attention and executive 
functioning, compared with children born at term(8).

The experimental groups also presented statistically significant 
difference in behavior compared with the control groups in the 
language area, with marked losses for the groups of preterm 
children. Some studies have reported that infants born premature 
present significantly lower scores on language tests compared 
with those of children born full term(2,4,9,13,18,20,22,24) and that 
there is correlation between GA and birth weight and altered 
language development(2,4,9). A study did not find differences in 
the performance of infants born preterm and full term regarding 
language, cognition, and motor development(12). It is worth noting 
that the studies that addressed the development of language 
skills in preterm infants emphasized that although delay in 
language development is a frequent condition, variability is 
observed even in the absence of deficiencies and interference 
of socioeconomic status(12,14,28).

Individuals born preterm with LBW and VLBW, despite the 
high probability of changes in development, do not constitute a 
homogeneous group. It is clear that the relation of prematurity 
and birth weight with commitment to global development 
cannot be understood as a direct relation of cause and effect, 
but instead it demonstrates the need to identify the protective 
mechanisms capable of minimizing or even neutralizing the 
potential effects of risk to development(14). Although participants 
present no evidence of neurological damage, a drawback of 
this study is not correlated with other risk factors, such as the 
risk of prematurity.

Socioeconomic status, cultural level, and environmental 
conditions have effects on the domains of development, mainly 
regarding cognitive and language performance(4,5,13,21,24,28), and 
may constitute risk factors for developmental delays. The pairing 
of groups included children of similar socioeconomic status. 
In this study, the participants were paired as to socioeconomic 
level, which considered the material assets of families and the 
mothers’ schooling(26).

An important difference between the groups is the participation 
in activities at schools or day care centers, which may have 
influenced the results. In preschool, many activities are conducted 

Table 4. Results of the DDST-II regarding language skill for the experimental and control groups

Denver-II Group Mean Median Minimum Maximum
Standard 
Deviation

p value

Language

EG-I
CG-I

12.2 12 9 18 2.52
0.00*

18.15 19 12 24 3.54

EG-II
CG-II

12.31 12 9 18 3.09
0.00*

17.84 18 12 24 3.76

EG-III
CG-III

24.85 25.5 0 35 8.05
0.00*

30.3 30.5 24 36 3.77

EG-IV
CG-IV

24.5 25.5 4 34 7.78
0.00*

29.19 29 24 33 2.61
Caption: *statistically significant; Student’s t-test; 5% significance level (p≤0.05)
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on manual control, organization of stimuli, perception of 
relations, social interactions, etc. In fact, the basis for gross and 
fine motor skills and social and communicative relationships 
is established during preschool, where children considerably 
increase their motor repertoire and acquire models of movement 
coordination and of social and communicative interactions that 
are essential for their independence(8,11). It should be considered 
that children learn through the interactions they establish 
with people, events, and objects and that time of exposure to 
directed and interactive activities favors global development 
and performance in language tasks(24).

The preterm birth condition is another important aspect to 
be considered. Infants born premature are deprived of a critical 
period of intrauterine growth(29). From a structural point of view, 
premature birth may interfere particularly in the phases of glial 
multiplication and neuronal migration and organization, indicating 
the possibility of alteration in the cerebral organization(15,30). 
Therefore, prematurity offers the possibility of interfering in 
the brain maturational processes, leading to anatomical and 
structural interferences, which lead to functional deficits(29). 
Evidence on the cerebral development of premature infants 
supports the argument that physiological immaturity explains 
the risks, but environmental and social factors should not be 
neglected(13). Early brain immaturity associated with preterm 
birth and weight at birth may be important determinants of 
child development(14,29,30).

The functioning of neural plasticity in response to the insult 
of prematurity has shown that the plasticity of a developing brain 
may be limited, influencing the pace of acquisition of skills, 
even in the absence of neurological damage(15,29).

An aspect that may have contributed to the results found 
refers to the formation of the experimental groups in this study. 
The experimental groups were formed according to the weight at 
birth (LBW or VLBW) criterion. The groups were not classified 
according to GA (extreme, very, or moderate to late preterm). 
GA of children in the EG-I varied from 30 to 36 weeks, that is, 
infants with moderate to late prematurity, whereas GA in the 
EG-II varied from 26 to 36 weeks, that is, infants with extreme 
and moderate to late prematurity.

Another aspect worth considering refers to the corrected 
age of prematurity. Despite the indication that age correction, 
in preterm infants, occurs up to 24 months, there is controversy 
regarding its use. Correcting GA up to the first two years of life, 
the developmental sequences of preterm infants become similar 
to those presented by term-born infants(16). Correction of age for 
motor assessment of children born premature is a consensus, but 
the same does not occur for other domains of development(20). 
Some authors have reported that, with corrected age, some 
children may present normative scores, at level with full-term 
children, and preventive measures may be postponed, causing 
harm to these individuals(20). Professionals who work with these 
children should be alert to the development of preterm infants, 
because developmental problems may become more evident at 
preschool and school age(8,14,22).

Sample size could be considered a limitation of this study, 
because it interferes with the generalization of results. Replication 
of the study is recommended with larger samples.

Further studies should monitor the overall development 
of preterm infants longitudinally in order to contribute to the 
knowledge on acquisition of developmental skills in infants 
born premature with LBW and VLBW.

CONCLUSION

Infants born premature presented lower development compared 
with that of infants born at term with statistically significant 
difference regarding the gross motor, fine motor‑adaptive, 
personal-social and language domains. In this study, the preterm 
groups presented different performances, i.e., normative, average, 
and below average performances were observed within the 
same group.
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