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A desnutrição intra�uterina tem sido associada à morbidade neurológica em longo 

prazo. Tendo em vista que os lactentes nascidos pequenos para a idade gestacional 

(PIG) representam um modelo de estudo para essa situação e que a maioria dos 

trabalhos focaliza a idade escolar, o presente estudo teve como objetivo comparar o 

desempenho motor de lactentes nascidos a termo PIG com lactentes nascidos a termo 

adequados para a idade gestacional (AIG) no 1˚, 2˚, 3˚ e 6˚ meses. Tratou�se de um 

estudo prospectivo e seccional. Os neonatos foram selecionados na maternidade do 

Centro de Atenção Integral à Saúde da Mulher da Universidade Estadual de Campinas, 

no período de maio de 2000 a julho de 2003, obedecendo aos seguintes critérios de 

inclusão: recém�nascidos (RN) residentes na região de Campinas, que permaneceram no 

alojamento conjunto, resultantes de gestação de feto único, com idade gestacional entre 

37 e 41 semanas, com peso ao nascimento classificado entre o percentil 10 e 90 da curva 

de crescimento fetal para o grupo AIG e, abaixo do percentil 10 para o grupo PIG. Foram 

excluídos: RN com síndromes genéticas, malformações e infecções congênitas. Para 

avaliação foi utilizada a Escala Motora das . A 

partir da pontuação do Index Score (IS), com média 100 e desvio padrão de 15, os 

lactentes foram classificados com performamce acelerada (IS≥115), performance dentro 

dos limites normais (IS=85�114), performance levemente atrasada (IS=70�84) ou 

performance significantemente atrasada (IS≤69). Para análise dos dados foi considerado 

o valor do IS obtido no 1˚, 2˚, 3˚ e 6˚ meses. Quando houve diferença significativa de IS 

entre os grupos PIG e AIG, as provas daquela idade e as características familiares que 

poderiam contribuir para as diferenças foram investigadas. A amostra compreendeu 63 

lactentes (18 PIG; 45 AIG) no 1˚ mês, 68 lactentes (25 PIG; 43 AIG) no 2˚ mês, 68 

lactentes (22 PIG; 46 AIG) no 3˚ mês e 66 lactentes (24 PIG; 42 AIG) no 6˚ mês. O grupo 

PIG apresentou média de IS significativamente menor que o grupo AIG no 2˚ e 6˚ meses. 

Nesses períodos, houve menor proporção de lactentes do grupo PIG que realizaram com 

sucesso as seguintes provas: “faz movimentos alternantes para arrastar em prono”, “troca 

de decúbito lateral para dorsal”, “equilibra a cabeça”, “senta sozinho momentaneamente 

por 2 segundos” e “senta sozinho por 30 segundos”. Considerando as características 

familiares, os grupos diferiram quanto a ocupação materna, escolaridade materna e renda 

per capita, de modo que no grupo PIG houve maior frequência de mães que não 

trabalhavam fora do lar, que apresentavam menos de 8 anos de estudo e com baixa 

renda familiar. Os resultados obtidos sugerem que os lactentes nascidos a termo PIG 

estão sob maior risco para apresentar alterações no desenvolvimento motor. 



 



Intrauterine malnutrition has been associated with long�term neurological morbidity. 

Considering that infants born small for gestational age represent a study model for this 

condition and that most studies focus on school age children, the present study aimed to 

compare the motor performance of infants born small for gestational age (SGA) with those 

appropriate for gestational age (AGA) at 1, 2, 3, and 6 months. This was a cross�sectional 

and prospective study. The neonates were selected at the Neonatology Service of the 

Center for Integral Attention to Women´s Health–University of Campinas, between May 

2000 and July 2003, according to the following criteria: healthy newborns resident in the 

region of Campinas, resulting of single fetus pregnancies, with gestational age between 37 

and 41 weeks, with birthweight between the 10th and 90th percentiles of fetal growth 

curves for the AGA group and under the 10th percentile for the SGA group. Newborns with 

genetic syndromes, congenital malformations and infections were excluded. The Motor 

Scale of Bayley Scales of Infant Development�II was used for evaluation. Using the index 

score (IS), with a mean of 100 and standard deviation of 15, the infants were classified as 

presenting accelerated performance (IS≥115), within normal performance limits (IS=85�

114), mildly delayed performance (IS=70�84) or significantly delayed performance (IS≤69). 

The IS during the 1st, 2nd, 3rd and 6th months of life were considered in the analysis of the 

results obtained. When a significant difference in IS occurred between the SGA and AGA 

groups, the items at that age and the family characteristics that could contribute to these 

differences were investigated. The sample comprised 63 infants (18 SGA; 45 AGA) aged 1 

month, 68 infants (25 SGA; 43 AGA) aged 2 months, 68 infants (22 SGA; 46 AGA) aged 3 

months and 66 infants (24 SGA; 42 AGA) aged 6 months. The SGA group presented a 

mean motor IS lower than the AGA group at 2 and 6 months. For these periods, the SGA 

group presented a lower proportion of infants who successfully performed the following 

skills: “makes crawling movements”, “turns from side to back”, “balances head”, “sits alone 

momentarily” and “sits alone for 30 seconds”. Considering the family characteristics, the 

groups differed with respect to maternal occupation, maternal education and family 

income; therefore, the SGA group showed a large number of mothers who did not work 

outside the home, had less than 8 years of study and low family incomes. The results 

obtained suggest that the infants who are SGA present a greater risk for adverse motor 

outcomes. 



 

 























Denise Campos1, PT, MSc, Denise C.C. Santos2, PT, PhD, Vanda Maria G. Gonçalves1, MD, 

PhD, Maura M.F. Goto1, MD, MSc, and Thatiane M. Campos Zanelli3, PT, MSc. 

 

1Department of Neurology, Faculty of Medical Sciences, State University of Campinas, São 

Paulo State, Brazil; 2Physical Therapy Graduate Program, Methodist University of Piracicaba, 

São Paulo State, Brazil; 3Physical Therapy Undergraduate Course, São Francisco University, 

São Paulo State, Brazil. 

 

 

 

To compare the motor performance of infants born small for gestational age (SGA) 

with those appropriate for gestational age (AGA) at 1, 2, 3, and 6 months. A 

prospective cross sectional study was conducted including infants born full term, with birth 

weight under the 10th percentile for the SGA group and between the 10th and 90th percentiles 

for the AGA group. The Motor Scale of Bayley Scales of Infant Development II was used to 

document motor performance. The SGA group presented a mean motor index score 

lower than the AGA group at 2 and 6 months, with the SGA group presenting fewer infants that 

successfully accomplished “makes crawling movements,” “turns from side to back,” “balances 

head,” “sits alone momentarily,” and “sits alone for 30 seconds.” Data analysis 

suggested that infants who are SGA present greater risk of adverse outcomes that are 

detectable in motor performance measures at 2 months. 

 
: age factors, Brazil, child development/physiology, child rearing, fetal nutrition 

disorder, human movement system, humans, infant, infant/newborn, motor development, motor 

skills/physiology, small for gestational age



 Intrauterine growth retardation (IUGR) suggests that a pathological process during fetal 

life is responsible for retarding the growth and development of the fetus. As a consequence, 

the infant is not capable of achieving the expected genetic growth potential in utero. This 

concept is logical, but rarely used in current clinical practice because of the difficulty of defining 

genetic potential. On the other hand, small for gestational age (SGA) can be defined as an 

infant who presents a birth weight below a determined reference limit for a determined 

gestational age. Although the concepts are different, the same statistical limits are used to 

identify an infant as SGA or IUGR. Some authors describe this limit as the 10th or 5th percentile 

of the range of birth weight for a given gestational age. Consequently, clinicians and 

researchers use the terms interchangeably, considering infants who are SGA as representative 

of a study model for the effects of IUGR on developmental outcomes1. 

 According to Onis et al.2 IUGR involves approximately 30 million newborns per year 

(23.8%) in developing countries. Overall, nearly 75% of all affected newborns are born in Asia, 

mainly in Southern Central Asia, 20% in Africa, and about 5% in Latin America; ranging from 

5.5% to 9.9% in Brazil. Some of these infants are small and healthy, merely representing the 

lower end of the natural fetal growth distribution. In most developing countries, a large 

proportion of newborns suffer from some degree of IUGR2. 

 IUGR indicates constraints in fetal nutrition during a crucial period of brain development 

and represents potential risk factors concerning child development, especially in developing 

countries3. Most neurological and psychological abnormalities, although not severe, are 

observed in infants demonstrating IUGR4. Cerebral palsy rarely occurs in infants who are SGA, 

but minimal neurological dysfunction is more commonly seen in these children and is 

associated with attention deficits, hyperactivity, clumsiness and poor school performance5. 

 Some researchers have shown that newborns who are SGA present deficits during 

childhood6, adolescence7,8 and adulthood9. It has been speculated that developmental deficits 

in Brazilian babies who are SGA are generally greater than those reported in studies from 

elsewhere10. This probably occurs because being born SGA is only one of many factors that 

may contribute to neurodevelopment alterations5. Risk factors do not usually occur in isolation 

and infants who experience unfavorable birth conditions continue to suffer adversities during 

their post term life11. According to Eickmann et al.12 biological factors can have profound 

adverse effects on child development, but this risk is small compared with the effect of more 



pervasive environmental risk factors. Identifying children at risk during the first year of life 

provides the opportunity for early referral for intervention services13. A psychosocial stimulation 

program, mother centered and mainly home based, can be associated with significant 

improvements in cognitive and motor development of infants12. Most well conducted studies 

concerning early intervention have resulted in immediate benefits to children’s development14 16 

and some have shown long term benefits regarding social behavior and school 

achievement17,18. 

Considering that infants born SGA currently represent a study model for the effects of 

IUGR on developmental outcomes1, that most studies focus on school age children6 9 and 

identifying children with less obvious delays can be a challenge, because such disabilities only 

become obvious gradually over time19, we hypothesized that detailed assessment during the 

first months of life would provide important information for identifying early developmental 

disadvantages in infants who are SGA. The major question was whether it was possible to 

detect early signs of disadvantaged motor performance in infants born SGA. 

In this study, we aimed to evaluate the motor performance of infants born small for 

gestational age (SGA) compared with infants born appropriate for gestational age (AGA) at 1, 

2, 3 and 6 months of age. These ages were chosen to study infant motor performance as a 

continuation of the fetal repertoire (first 3 months) submitted to rising environmental influence 

(6 months)20,21. 

Considering that few studies exist related to infants born SGA in developing countries, 

particularly in Brazil, where the problem is larger than in developed countries, this report 

contributes to increasing current understanding regarding the motor development of an 

understudied group and discusses possible clinical implications of early detection and 

intervention. 

The research design was a prospective cross sectional study at 1, 2, 3 and 6 months of 

age of infants born full term who are SGA compared with infants born AGA. Ethical approval 

was obtained from the Research Ethics Committee of the School of Medical Sciences of 

UNICAMP (087/03) and the families provided full informed consent. 

 



e sample comprised 63 infants (18 SGA; 45 AGA) aged 1 month, 68 infants (25 SGA; 

43 AGA) aged 2 months, 68 infants (22 SGA; 46 AGA) aged 3 months and 66 infants (24 SGA; 

42 AGA) aged 6 months. Although this is a cross sectional study, a number of the infants were 

tested at two or more assessments. Table 1 presents the frequency of infants assessed across 

at different ages. 

INSERT TABLE 1 

 

All the neonates were born at the Neonatology Service of the Comprehensive Women’s 

Healthcare Center of the State University of Campinas, between May 2000 and July 2003. The 

subjects were selected according to the following criteria: 1) they were residents in the 

Campinas metropolitan area; 2) newborns of single fetus pregnancies, 3) in good health, 

allowing them to go home within 2 days of birth; 4) presented gestational age categorized as 

full term (37 41 weeks) according to the Capurro method; and 5) showed expected birth weight 

categorized according to the Battaglia and Lubchenco method: birth weight under the 10th 

percentile for the SGA group and between the 10th and 90th percentiles for the AGA group. 

Neonates with genetic syndromes, multiple congenital malformations and verified congenital 

infections (syphilis, toxoplasmosis, rubella, cytomegalovirus and herpes) were excluded. 

 Motor development was assessed using the Motor Scale of Bayley Scales of Infant 

Development II (BSID II), which includes 48 items for testing motor behavior during the first 6 

months of life. Using a mean 100 and standard deviation of 15, the infants were classified as 

presenting accelerated performance (Index Score, IS≥115), within normal performance limits 

(IS 85 to 114), mildly delayed performance (IS 70 to 84) or significantly delayed performance 

(IS≤69), according to their IS22. The ISs at 1, 2, 3 and 6 months were considered in the 

analysis of the results. In addition, when a significant difference in IS occurred between the 

SGA and AGA groups, the items at that age and the family characteristics that could contribute 

to these differences were investigated. This procedure was adopted to further elucidate the 

discussion. 

 All the children were assessed in the presence of their mothers at 1, 2, 3 and 6 months 

of age during intervals between feeds, when the infants were alert and cooperative. The range 

permitted was 7 days before or after the respective assessment age. Assessments were 

performed by an examiner and simultaneously monitored by 2 observers. Responses were 

recorded after agreement had been reached among all 3 team members. The testers were a 

developmental neurologist, a pediatrician and a physical therapist. Before the assessments, 



e testers participated in the reliability training for the BSID II, consisting of a didactic session 

of approximately 20 hours; each tester observed 12 videotaped tests and scored 

independently. The intraclass correlation coefficient was 0.95 (p<0.001), with 95% confidence 

intervals ranging from 0.88 to 0.98. 

 Statistical analyses were performed using the Statistical Package for Social Sciences 

(SPSS/PC 11.0). The probability level adopted for rejection of the null hypothesis was p<0.05. 

To compare 2 independent groups, the nonparametric Mann Whitney test was used for 

abnormal distribution and the parametric t test was used when the values presented normal 

distribution. The relation between categorical variables was investigated using the Chi Square 

or Fisher Tests. 

 

In comparisons between newborn characteristics, the SGA and AGA groups showed a 

significant difference regarding birth weight (p<0.001) (Table 2); however, other newborn 

variables (gestational age, first and fifth Apgar) presented no significant differences (p>0.05). 

The groups were homogeneous regarding gestational age, and presented no risk for asphyxia 

(fifth Apgar score was ≥ 8 in 100%). These results demonstrate the effectiveness of the 

method used for subject selection and classification into the specific groups. 

 

INSERT TABLE 2 

 

Table 3 displays the motor index score for the SGA and AGA groups at 1, 2, 3 and 6 

months. Analysis of the results verified that the SGA and AGA groups were within the normality 

interval of development (100±15), except at month 3, when both groups presented a mean 

score below 85. Moreover, it is important to note that both groups scored below the Bayley II 

mean for the periods measured. Comparison between the SGA and AGA groups at 1 and 3 

months showed no significant differences; in contrast, a significant difference occurred 

between the groups at 2 and 6 months. During the latter periods, the SGA group presented a 

lower mean motor index score than the AGA group. 

 

INSERT TABLE 3 

 



 Among the items assessed at 2 months old, a lower proportion of infants who are SGA 

were observed to successfully accomplish the following items: “makes crawling movements” 

(Fisher Test p=0.047), “turns from side to back” (Fisher Test p=0.011) and “balances head” 

(χ2=8.104, p=0.004). Considering the items assessed at 6 months, a lower proportion of infants 

who are SGA were observed to successfully accomplish the following items: “sits alone 

momentarily” (χ2=9.573, p=0.002) and “sits alone for 30 seconds” (χ2=6.880, p=0.009). 

 The family characteristics of the SGA and AGA groups assessed at 2 and 6 months are 

presented in Tables 4 and 5, respectively. The groups only differed in month 2 with respect to 

maternal occupation; a greater frequency of SGA group mothers did not work outside of the 

home. At 6 months, the groups differed concerning maternal occupation, maternal education 

and family income; a greater frequency of mothers of infants in the SGA group did not work 

outside of the home, presented fewer than 8 years of education and low family incomes. 

 

INSERT TABLES 4 AND 5 

 

The present cross sectional study compared the motor performance of infants born 

SGA and AGA at 1, 2, 3, and 6 months of age, with the intention of detecting early signs of 

disadvantage in infants who are SGA. Although a longitudinal design would be preferable, a 

cross sectional study could assist in developing questions for further investigation. It is 

important to point out that the majority of infants were assessed at least 3 times throughout the 

study period. We believe that this fact strengthens the findings obtained. 

A certain difficulty exists in comparing studies concerning the repercussions of IUGR on 

infant development. This difficulty is principally due to the heterogeneity of the groups from 1 

study to another; the inclusion of newborns with several risk factors for developmental 

abnormalities, the inclusion of newborns who were both SGA and preterm, investigation of a 

variety of developmental characteristics and assessment at different ages23. To avoid 

confusing factors, the present study only included newborns delivered full term and excluded 

neonates with genetic syndromes, congenital malformations and infections. 

 



Comparison between the SGA and AGA groups showed a significant difference at 

month 2. For this period, the SGA group presented a lower mean motor index score and a 

lower proportion of infants that successfully accomplished “makes crawling movements”, “turns 

from side to back” and “balances head”. 

Early differences in motor performance of infants born SGA or AGA have been 

reported, mainly in qualitative studies, which could help to explain quantitative differences. Van 

Kranen Mastenbroek et al.24 investigated the quality of spontaneous movements in infants born 

SGA and AGA during the first 2 weeks of life. Five types of general movements were 

distinguished in the SGA group; in contrast, 2 of these movements were not shown by AGA 

infants: those which were monotonous, stereotyped with lack of variability and complexity. 

Gagliardo et al.25 compared visual function and fine motor control of infants born full term who 

are SGA or AGA during the first 3 months using the BSID II. The items “attempts to bring 

hands to mouth” in month 1, and “reaches for suspended ring”, in month 3 were observed more 

frequently in the SGA group, probable due to a greater occurrence of movement in the arms 

that might indicate an attempt to compensate for the lack of proprioception and vision 

integration. 

The quality of general movements was found to be impaired in fetuses and infants with 

IUGR. “Slow motion” and “chaotic” general movements are frequently observed; however, 

many infants with IUGR reveal transiently abnormal general movements, indicating the 

importance of obtaining multiple observations. Abnormalities at a young age are related to 

lesions in the neural subsystems whose role in motor control ceases after 2 to 3 months of 

age. Therefore, these abnormalities may disappear if the new, post transformation set of 

neural functions is not impaired20. The so called major transformation of neural function that 

occurs around month 2 changes many neural functions into a more adaptative condition than 

during the first 2 months after birth at term26,27. Accordingly, we conjectured that differences in 

the quality of specific general movements or in the transitional process from a “writhing 

character” into a “fidgety character” of movement could be responsible, at least in part, for the 

lower mean motor index score of the SGA group at 2 months. 

 In the present study, a significant difference occurred between the SGA and AGA 

groups at 6 months of age. For this period, the SGA group presented a lower mean motor 

index score and a lower proportion of infants successfully accomplished “sits alone 

momentarily” and “sits alone for 30 seconds”. Similar results were observed in a previous study 

in which Grantham McGregor et al.10 evaluated the mental and motor performance of infants 



orn at term with low birth weight (LBW T) and those with appropriate birth weight (ABW) at 6 

and 12 months. Infants born LBW T showed poorer performances than infants with ABW 

during these months and they were more likely to be detrimentally affected by unfavorable 

environments. 

One major difficulty in dealing with adverse neurological outcomes related to SGA is 

that the outcomes are not necessarily stable throughout the child’s lifetime5. Fernandez 

Carrocera et al.4 analyzed the frequency of neuromotor abnormalities in 77 infants who were 

IUGR and 77 infants serving as controls at 12 months. Bayley’s test showed differences in the 

mental and psychomotor evaluations, with a higher frequency of abnormalities in the IUGR 

group. The authors believe that this psychomotor retardation is usually transient. In addition, a 

study by Low et al.28 showed a significantly lower psychomotor development index for babies 

of the IUGR group in relation to the control group at 12 months and no significant difference at 

24, 36, 42, 48 and 60 months. Although the psychomotor retardation found by those authors 

was transitory, given that in the literature most differences between infants born SGA or AGA 

are described during school age 6 9, further follow up is required to investigate whether the 

infants who presented transitory psychomotor retardation showed worse academic 

achievement later on in life. 

Motor instability probably occurs because child development is more strongly influenced 

by biological variables during early follow up, whereas environmental variables gain more 

importance as the child gets older21. A wide range of factors can affect children’s development, 

such as socioeconomic status, the quality of mother child interaction, maternal occupation and 

education5. These environmental factors can exacerbate or ameliorate the influence of 

nonoptimal prenatal or perinatal events21. To achieve a clearer understanding of motor 

differences between the SGA and AGA groups at 2 and 6 months of age, the family 

characteristics were compared. The groups only differed regarding maternal occupation at 2 

months, with a greater frequency of mothers of infants in the SGA group who did not work 

outside of the home. At 6 months, the groups differed in relation to maternal occupation, 

maternal education and family income, with a greater frequency of mothers of the SGA group 

who did not work outside of the home, presenting fewer than 8 years of education and low 

family incomes. 

Considering that infants presenting some biological risk are more vulnerable to adverse 

social conditions10, that infants of mothers with a lower level of education are less likely to be 

stimulated10 and that infants of lower income families present a greater probability of 



evelopmental delay29, we believe that family characteristics may have contributed to motor 

differences between the SGA and AGA groups. Another aspect that could explain the lower 

motor index score of the SGA group in relation to the AGA group at 2 and 6 months of age 

refers to parental overprotection. Parents tend to be overprotective and cautious when their 

children present some biological risk, such as lower than expected birth weight21. In relation to 

motor development, observation has revealed that when a child is maintained for most of the 

day in conditions that prevent free movement (held by an adult, kept in a baby carriage, baby 

chair, etc), the child can suffer disruptions related to learning and the use of feedback and 

feedforward systems, which are essential for the acquisition of motor abilities30. Taking into 

account that a greater frequency of SGA group mothers did not work outside of the home, 

parental overprotection may have influenced the motor performance of the SGA group, thus 

certain items related to gross motor skills (“makes crawling movements”, “turns from side to 

back”, “balances head”, “sits alone momentarily” and “sits alone for 30 seconds”) were more 

challenging for the SGA group than the AGA group. 

In short, no consensus exists with regard to motor development of infants born SGA. It 

is believed that infants who are SGA that undergo the longest periods of IUGR experience 

worse developmental outcomes, including infants that present other complications, such as 

birth asphyxia, genetic syndromes, congenital malformations and infections31. On the other 

hand, it is possible that in the absence of other complications and being reared in a favorable 

environment, term infants who are SGA would present development similar to infants born 

AGA, since the environment would tend to reduce any initial developmental deficits32. In 

essence, infants exposed to periods of IUGR, other biological complications, and/or 

environmental disadvantages (common events in developing countries) would be considered 

priority for follow up and early identification. In addition, we believe that qualitative 

assessments may help to identify infants with less obvious delays. 

The results of the Bayley test for infants from Brazil showed that both groups scored 

below the Bayley II mean during 3 months of age, at least lower than would be expected for 

typical well developing infants (the AGA group). This raises the question of what might account 

for this difference. The lack of validation of the developmental tests in developing countries 

may have contributed to the disadvantages observed in the groups studied. According to the 

Bayley test manual22, the items within each set at each month ranged in difficulty from 

approximately 90% to 15% in infants completing the task. It is likely that there were particular 

items that could be challenging for both (SGA and AGA) groups. Explanations for lower scores 



of the groups in relation to the normative group may also be related to educational and cultural 

(child rearing) variations between countries. Santos et al.33 compared motor development 

among Brazilian infants with the normative group of Bayley Scales II over the first year and 

verified significant differences between the groups during months 3, 4, and 5, where less than 

15% of the Brazilian infants passed certain items related to grasping and sitting. Possible 

explanations for such differences focus on variations in child rearing practices and the 

influence of biological maturation in early movement behaviors. Brazilian mothers are more 

protective, infants are usually held on the mother’s lap, rarely during the first 6 months are they 

placed on the floor to play, limiting their gross motor development33. Considering that the 

Bayley Scales II has not been culturally adapted for normal values within the Brazilian 

population, caution should be exercised concerning inferences gleaned from the data obtained. 

The present study has certain limitations that should be taken into account when 

considering the study and possible contributions. First, the cohort design does not permit 

analysis of changes over time; the variation in the number of infants assessed during each 

month could limit the observation of motor development evolution. Second, the sample size 

could have influence the results, at least in part. A larger sample should be considered in future 

research; however, Walker et al.3 clarified that sample sizes for infants of LBW with IUGR were 

small to moderate in the cohort studies they reviewed. Third, conflicting results exist regarding 

the neurodevelopment of infants possibly exposed to IUGR, because of the heterogeneity of 

the groups studied (inclusion of premature newborns and other factors), the assessment 

instruments and the duration of the follow up period. Future studies regarding the subject of 

neurodevelopment of infants who are SGA should be designed to consider these limitations. 

This study concluded that the SGA group presented a lower motor performance than 

the AGA group at 2 and 6 months of age. The results suggest that the infants who are SGA 

present a greater risk to adverse results, which could be detected at 2 months of age. This 

study indicates the need of greater attention concerning the development of infants who are 

SGA during the first months of life. Although this study provides relevant information for 

identifying early developmental disadvantage in an understudied group, future studies should 

be conducted to clarify the early signs of intrauterine growth restriction on motor development.  
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able 1  Frequency of infants assessed across ages 

4 ages 
SGA 11 

32 
AGA 21 

3 ages 
SGA 09 

29 
AGA 20 

2 ages 
SGA 06 

17 
AGA 11 

1 age 
SGA 06 

16 
AGA 10 

                                            SGA= small for gestational age 

                                            AGA= appropriate for gestational age 

                                  n= number of infants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



able 2  Birth weight of SGA and AGA groups 

1st month 
SGA 18 2045 2620 2420 2380 158.3 

<0.001 
AGA 45 2635 3850 3215 3200 287.8 

2nd month 
SGA 25 2045 2620 2440 2385 165.1 

<0.001 
AGA 43 2635 3850 3135 3160 294.2 

3rd month 
SGA 22 2125 2620 2372 2378 150.4 

<0.001 
AGA 46 2345 3850 3137 3138 305.0 

6th month 
SGA 24 1860 2620 2410 2380 184.4 

<0.001 
AGA 42 2635 3850 2955 2899 468.9 

Birth weight is in grams, SGA=small for gestational age, AGA=appropriate for gestational age,    

n=number of infants, SD=standard deviation, a=Mann Whitney Test 



     Table 3  Motor index score for the SGA and AGA groups 

1st month 
SGA 18 76 101 97.00 93.50 7.89 

0.994a 
AGA 45 76 107 92.00 93.96 7.39 

2nd month 
SGA 25 78 108 90.00 89.76 6.12 

a

AGA 43 72 114 93.00 93.49 7.58 

3rd month 
SGA 22 67 91 82.00 81.45 7.27 

0.147b 
AGA 46 61 103 85.00 84.74 9.20 

6th month 
SGA 24 73 104 85.00 88.54 8.22 

b

AGA 42 76 114 92.50 93.31 9.11 

SGA=small for gestational age, AGA=appropriate for gestational age, n=number of infants,    

SD=standard deviation, a=Mann Whitney Test, b=t Test 

 

 

 

 

 



     Table 4   Family characteristics of the SGA and AGA groups in the 2nd month 

Family Variables 
 SGA 

 (%) 

AGA 

 (%) 
p value 

    

         ≤ 20  8 (32) 11 (25.6) 
0.570a 

         > 20  17 (68) 32 (74.4) 

 Total     25   43  

    

         < 8  18 (72) 22 (52.4) 
0.113b 

         ≥ 8  7 (28) 20 (47.6) 

 Total     25   42  

    

     Mothers with work out of the home   3 (12.5) 18 (42.9) 
c

     Mothers without work out of the home  21 (87.5) 24 (57.1) 

 Total   24   42  

    

         Not married  3 (13.6) 4 (10.8) 
1.000d 

         Married  19 (86.4) 33 (89.2) 

 Total   22   37  

    

         ≤ 0.50  12 (75) 22 (55) 
0.166e 

        > 0.50  4 (25) 18 (45) 

 Total    16     40  

(a) χ2=0.32; (b) χ2=2.5; (c) χ2=6.48; (d) Fisher Test; (e) χ2=1.91; SGA=small for 

gestational age; AGA=appropriate for gestational age; =absolute frequency; 

%=relative frequency; MW=minimum wage (1MW=US$ 72 approximately); 

*=unavailable information, one case about maternal education and two cases about 

maternal occupation, 9 cases about marital status and 12 cases about family income 

per capita. 



      Table 5   Family characteristics of the SGA and AGA groups in the 6th month  

Family Variables 
 SGA 

 (%) 

AGA 

 (%) 
p value 

    

         ≤ 20  6 (25) 9 (21.4) 
0.739a 

         > 20  18 (75) 33 (78.6) 

 Total    24   42  

    

         < 8  20 (83.3) 23 (57.5) 
b

         ≥ 8  4 (16.7) 17 (42.5) 

 Total  24   40  

    

     Mothers with work out of the home   4 (17.4) 19 (46.3) 
c

     Mothers without work out of the home  19 (82.6) 22 (53.7) 

 Total  23   41  

    

         Not married  3 (14.3) 5 (13.5) 
1.000d 

         Married  18 (85.7) 32 (86.5) 

 Total  21   37  

    

         ≤ 0.50  13 (76.5) 18 (47.4) 
e

        > 0.50  4 (23.5) 20 (52.6) 

 Total  17   38  

(a) χ2=0.11; (b) χ2=4.54; (c) χ2=5.36; (d) Fisher Test; (e) χ2=4.04; SGA=small for 

gestational age; AGA=appropriate for gestational age; =absolute frequency; 

%=relative frequency; MW=minimum wage (1MW=US$ 72 approximately); 

*=unavailable information, two cases about maternal education and maternal 

occupation, 8 cases about marital status and 11 cases about family income per capita.










































































