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Introduction

With the improvement of socio-economy and medical

technology in developing countries, the percent of live off-

spring at birth with high risk became high, such as preterm,

small for gestational age (SGA), large for gestational age

(LGA), low birth weight, macrosomia, etc. It is estimated

that depending on geographical region, between eight and

26 percent of all infants born worldwide are low birth

weight [1]. The prevalence of SGA is about 7.50% ~13.4%

in the general population; furthermore, it has also witnessed

an increasing trend of macrosomia. Studies reported that

macrosomia increased from five to eight percent in several

urban areas in China. With the increase of high risk infants,

this will bring great challenges to children's health.

Baker et al. supposed the environment of intrauterine and

postnatal growth during critical periods of human devel-

opment may have long-term implications for adult health

[2-4]. It has been hypothesized that under-nutrition or other

unhealthy factors during pregnancy induce alterations in

metabolism, hormonal output, and distribution of cardiac

output, which result in central obesity, diabetes, and car-

diovascular disease in middle age [5]. Both high and low

birth weight, premature and post-mature birth, as well as

SGA, have been described as risk factors for later obesity.

The fetal origin of adult disease, or prenatal program-

ming, has been the subject of much study during the past

two decades. A large number of epidemiological studies

have demonstrated a direct relationship between birth

weight and body mass index (BMI) attained later in life [5,

6]. Birth weight can be easily measured, has reference

norms, is part of the routine medical record, and may be

available historically. Variation in weight at birth serves as

a surrogate to reflect underlying mechanisms influencing

growth. Moreover, overweight and obesity have become

increasingly prevalent worldwide, even among children in

developing countries. Some researchers found over-nutri-

tion during pregnancy and high birth weight might cause

obesity and related disorders in adulthood. A large national

representative study found the association between fetal

macrosomia and obesity in childhood, adolescence, and

adulthood [7], but for those born SGA, most go on to

achieve appropriate catch-up growth by two years of age,

approximately 15% do not have a catch-up growth, and

most of these children continue to experience poor growth
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throughout childhood [8, 9]. However excess catch-up

growth may be related to metabolic disorders. Other au-

thors demonstrated a relationship between low birth weight

and increased upper body fat distribution in children and

adults, which seems to have more important health conse-

quences in adult life than overall obesity [10-12].

As part of a longitudinal study of the outcomes of birth

weight, the authors used standardized health survey ques-

tionnaires of school children from project section of the na-

tional 11th Five-Year Plan to find the children with high risk

at birth. Through the analysis of physical index, the authors

aimed to examine the association between high risk at birth

and physique situation at school age in a large city of

Southwest China.

Materials and Methods

A multistage random cluster sampling method was used to se-

lect the school children aged nine to 15 years. Approximately

10,000 children were selected from nine elementary and second-

ary schools in three districts of Chengdu. The survey was con-

ducted from January to March 2011. All of the parents agreed to

take part in the survey. Standardized health survey questionnaires

of school children from project section of the national 11th Five-

Year Plan were distributed and completed by parents or guaran-

tors, which generally compromised such content: (1) baseline of

children: population, gender, birth date; (2) birth outcomes: ex-

pected date of confinement, gestational age, and birth weight. Fur-

thermore, weight and height of children were strictly measured

by specially-trained researchers. Weight and height were sepa-

rately assessed to the nearest 100 g and 0.1 cm according to a stan-

dard measuring method. BMI was calculated as weight in kg

divided by the square of height in meters. This study was con-

ducted in accordance with the Declaration of Helsinki and was

approved by the Ethics Committees of West China Second Uni-

versity Hospital, Sichuan University. Written informed consent

was also obtained from all participants.

Birth outcomes including birth weight and gestational age were

analyzed to identify the abnormal birth, in which preterm birth as

gestation < 37 weeks, full-term birth as gestation ≥ 37 weeks, and

< 42weeks, post-term birth as gestation ≥ 42 weeks; SGA as birth

weight below the 10th percentile for each gestational age, AGA as

birth weight between the 10th and 90th percentile for each gesta-

tional age, LGA as birth weight above the 90th percentile for each

gestational age by standards of national surveys of newborns in

China; low birth weight as birth weight < 2,500g, normal birth

weight as birth weight between 2,500 g and 4,000 g, macrosomia

as birth weight > 4,000 g. Birth outcomes were further divided

into nine categories according to gestational age (preterm, full

term, and post-term), birth weight (low birth weight, normal birth

weight, and macrosomia) and birth weight for gestational age

(SGA, AGA, and LGA).

The authors chose the weight and height’s standard of Chinese

children aged zero to 18 years (2005) as the reference [13]. Growth

deviation included underweight, short stature, overweight, and obe-

sity. Underweight and short stature were defined as the weight and

height below -2SD for age and gender. Overweight and obesity

were defined by the age- and sex-specific BMI reference developed

by China for children aged five to 19 years [14].

The SPSS statistical package, version 16.0 was applied to the

statistic analyses. Quantitative data are presented as means ±SD.

Prevalence data are expressed as percentages and are compared by

using chi-squared tests. The physique situation differences be-

tween groups were tested by Student’s t-test. A p value of less than

0.05 was considered statistically significant.

Results

Ten thousand questionnaires were distributed, 7,291

(72.9%) were recollected and 7,194 (effective rate 98.67%)

that completed approved questionnaires and passed an-

thropometric measurements were recruited in the evalua-

tion of physique situation. The age of subjects was between

nine and 15 years. Among them, 3,494 (48.6%) were boys,

whereas, 3,700 (51.4%) were girls.

The overall prevalence of preterm, full-term, and post-term

birth was 3.14%, 95.59%, and 1.26%, respectively. The

prevalences of underweight, short stature, overweight, and

obesity at different gestational ages are shown in Table 1. The

prevalences of all kinds of growth deviation in preterm, full-

term, and post-term birth group were similar r (p > 0.05). The

different gestational age’s anthropometric measures by gen-

der and the age groups are shown in Table 2. As shown in

Table 2, only in male children aged 13 years, BMI for preterm

birth was less than that for full-term birth. The height of full-

term group was shorter than that of post-term group for fe-

male at 11 years of age. In addition, the weight, height, and

BMI were similar across the different gestational age groups.

The overall prevalences of SGA, AGA, and LGA was

6.23%, 75.72%, and 18.06%, respectively. The prevalences

of underweight, short stature, overweight, and obesity at

different gestational ages and birth weights are shown in

Table 3. The prevalences of underweight and short stature

for SGA were highest in three groups (χ2 = 6.954, 16.134,

18.206, 19.190, p < 0.05). However, the prevalences of

overweight and obesity for LGA were highest in three

groups (χ2 = 34.812, 17.505, p < 0.05). As shown in Table

4, in male children aged nine to 15 years, the weight and

height for LGA were higher than that for SGA and AGA, as

well as in the female children.

The overall prevalences of low birth weight, normal birth

weight, and macrosomia were 2.40%, 93.84%, and 3.75%,

respectively. The prevalences of underweight, short stature,

overweight, and obesity at different birth weight are shown

in Table 5. The prevalences of overweight for low birth

weight group was less than that for normal birth weight and

macrosomia (χ2 = 4.188, 11.954, p < 0.05). The prevalences

Table 1. — Prevalence of underweight, short stature,
overweight, and obesity at different gestational ages.

Evaluation
Preterm Full term Post term

Total
(n = 226, 3.14%) (n = 6877, 95.59%) (n = 91, 1.26%)

Underweight 8 (3.54%) 182 (2.65%) 1 (1.10%) 191 (2.65%)

Short stature 0 (0%) 130 (1.89%) 3 (3.30%) 133 (1.85%)

Overweight 24 (10.62%) 631 (9.18%) 11 (12.09%) 666 (9.26%)

Obesity 5 (2.21%) 188 (2.73%) 2 (2.20%) 195 (2.71%)
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of overweight and obesity for macrosomia were higher than

that in normal birth weight group (χ2 = 11.172, 6.339, p <

0.05). As shown in Table 6, for male children, the weight

and height in macrosomia group were higher than that in

low birth weight and normal birth weight group, as well as

for the female children.

Discussion

Although there is high incidence of all kinds of growth

deviations in developing countries, such as underweight,

Table 2. — The weight, height, and BMI for the age groups at different gestational ages.
Males Females

Pre-term Full-term Post-term Pre-term Full-term Post-term

Case X  ±  SD Case X ± SD Case X ± SD Case X ± SD Case X ± SD Case X ± SD

W 19 31.03 ± 8.13 280 34.86 ± 7.27 4 28.63 ± 4.57 13 32.96 ± 8.51 354 30.96 ± 5.69 4 28.62 ± 3.20

9~ H 137.84 ± 4.72 140.40 ± 6.34 139.75 ± 8.66 141.08 ± 11.59 138.07 ± 6.64 135.88 ± 1.65

BMI 16.22 ± 3.68 17.62 ± 3.09 14.71 ± 2.44 16.42 ± 2.92 16.06 ± 2.57 15.48 ± 1.39

W 23 36.30 ± 6.93 639 35.89 ± 7.38 8 32.56 ± 6.20 29 33.48 ± 6.13 712 34.03 ± 6.32 6 33.17 ± 6.88

10~ H 142.70 ± 6.40 143.53 ± 6.31 143.62 ± 10.30 143.28 ± 8.08 143.76 ± 6.91 140.40 ± 10.17

BMI 17.76 ± 2.80 17.34 ± 2.91 15.71 ± 1.50 16.22 ± 2.00 16.41 ± 2.47 16.89 ± 3.27

W 18 38.67 ± 9.17 594 39.75 ± 8.50 5 40.10 ± 6.73 24 36.35 ± 6.66 627 37.83 ± 7.18 11 36.27 ± 8.91

11~ H 148.28 ± 6.42 148.28 ± 7.51 146.60 ± 3.78 148.79 ± 5.98 149.50 ± 7.09 144.18 ± 9.49c

BMI 17.44 ± 3.31 18.01 ± 3.36 18.61 ± 2.63 16.34 ± 2.38 16.85 ± 2.50 17.29 ± 2.92

W 14 43.86 ± 7.82 665 45.28 ± 9.49 7 47.93 ± 5.82 22 43.50 ± 6.91 718 42.39 ± 7.23 12 45.08 ± 7.03

12~ H 156.96 ± 8.99 155.59 ± 8.26 153.86 ± 6.57 156.09 ± 4.57 155.20 ± 6.24 157.0 ± 4.09

BMI 17.70 ± 2.03 18.58 ± 2.95 20.34 ± 3.04 17.80 ± 2.24 17.54 ± 2.45 18.22 ± 2.11

W 18 45.73 ± 10.79 768 49.25 ± 9.97 12 46.30 ± 6.29 21 45.91 ± 7.78 771 45.27 ± 7.49 12 45.21 ± 6.62

13~ H 161.22 ± 6.52 161.25 ± 8.14 158.50 ± 6.64 157.95 ± 3.75 158.01 ± 5.69 156.75 ± 5.95

BMI 17.46 ± 3.27 18.83 ± 2.90 18.45 ± 2.43a 18.37 ± 2.82 18.09 ± 2.57 18.48 ± 3.12

W 10 55.25 ± 10.49 404 52.46 ± 10.80 1 64 10 47.10 ± 7.08 340 47.21 ± 7.27 9 45.39 ± 3.51

14~ H 166.10 ± 6.39 165.29 ± 10.80 168 158.80 ± 5.77 159.45 ± 5.56 158.89 ± 4.26

BMI 19.96 ± 3.32 19.11 ± 3.24 22.68 18.82 ± 2.11 18.55 ± 2.55 17.97 ± 1.07

a Pre-term compare with full-term, p < 0.05; b pre-term compare with post-term, p < 0.05; c full-term compare with post-term, p < 0.05.

Table 3. — Prevalence of underweight, short stature,
overweight, and obesity at different gestational ages and birth
weights.

Evaluation
SGA AGA LGA

Total
(n = 448, 6.23%) (n = 5447, 75.72%) (n = 1299, 18.06%)

Underweight 22 (4.91%) 149 (2.74%) 20 (1.54%)a,b,c 191 (2.65%)

Short stature 21 (4.69%) 96 (1.76%) 16 (1.23%)a,b 133 (1.85%)

Overweight 27 (6.03%) 460 (8.45%) 179 (13.78%)b,c 666 (9.26%)

Obesity 13 (2.90%) 125 (2.29%) 57 (4.39%)c 195 (2.71%)

a SGA compared with AGA, p < 0.05; b SGA compared with LGA, p < 0.05; c AGA

compared with LGA, p < 0.05. SGA: newborn with birth weight < 10th percentile for

gestational age, according to the standards of national surveys of newborns in China;

AGA: newborn with birth weight between 10th percentile and 90th percentile for

gestational age, according to the standards of national surveys of newborns in China;

LGA: newborn with birth weight > 90th percentile for gestational age, according to

the standards of national surveys of newborns in China.

Table 4. — The weight, height, and BMI for the age groups at different gestational ages and birth weights.
Males Females

SGA AGA LGA SGA AGA LGA

Case X ± SD Case X ± SD Case X ± SD Case X ± SD Case X ± SD Case X ± SD

9~ W 14 31.79 ± 3.41 205 33.71 ± 7.23 84 37.00 ± 7.37 b,c 25 30.36 ± 7.45 286 30.92 ± 5.78 60 31.69 ± 5.04

H 138.21 ± 4.37 139.98 ± 6.55 141.17 ± 5.82 136.08 ± 7.92 138.72 ± 6.85 140.03 ± 6.03 b

BMI 16.62 ± 1.44 17.14 ± 3.10 18.50 ± 3.27 b,c 16.38 ± 3.94 16.03 ± 2.56 16.09 ± 1.87

10~ W 23 33.88 ± 6.23 478 35.34 ± 7.08 169 37.62 ± 7.99 b,c 50 32.39 ± 6.31 586 33.69 ± 6.08 111 36.38 ± 6.91 b,c

H 139.37 ± 5.21 143.21 ± 6.27 144.91 ± 6.42a,b,c 141.40 ± 9.02 143.32 ± 6.73 146.84 ± 6.30 b,c

BMI 17.43 ± 3.01 17.15 ± 2.79 17.83 ± 3.14 c 16.19 ± 2.64 16.36 ± 2.46 16.78 ± 2.38

11~ W 36 35.94 ± 7.19 431 39.13 ± 7.86 150 42.33 ± 9.84 a,b,c 50 36.34 ± 8.19 518 37.57 ± 6.98 94 39.49 ± 7.54 b,c

H 146.39 ± 7.98 147.79 ± 7.49 150.09 ± 6.93b,c 148.02 ± 8.36 149.37 ± 7.02 150.21 ± 6.90

BMI 16.70 ± 2.64 17.88 ± 3.36 18.66 ± 3.35 a,b,c 16.42 ± 2.50 16.77 ± 2.45 17.43 ± 2.69 b,c

12~ W 34 44.51 ± 8.11 493 44.80 ± 9.35 159 46.93 ± 9.77 c 61 41.26 ± 6.98 592 42.23 ± 7.16 99 44.59 ± 7.39 b,c

H 152.74 ± 7.29 155.27 ± 8.31 157.23 ± 8.04 b,c 154.04 ± 5.85 155.17 ± 6.22 156.54 ± 5.85 b,c

BMI 19.02 ± 2.80 18.47 ± 2.96 18.85 ± 2.92 17.36 ± 2.61 17.48 ± 2.40 18.14 ± 2.45 b,c

13~ W 40 47.12 ± 9.91 617 48.60 ± 9.46 141 52.00 ± 11.49b,c 52 44.85 ± 7.96 644 45.10 ± 7.52 108 46.58 ± 6.89

H 159.72 ± 8.81 160.81 ± 7.93 163.34 ± 8.23b,c 155.89 ± 6.53 157.90 ± 5.67 159.54 ± 4.53 a,b,c

BMI 18.40 ± 3.30 18.69 ± 2.72 19.38 ± 3.46 c 18.47 ± 3.27 18.04 ± 2.54 18.27 ± 2.42

14~ W 29 48.04 ± 9.02 306 52.45 ± 11.11 80 54.59 ± 9.64a,b 29 42.42 ± 7.88 286 47.51 ± 7.08 44 48.03 ± 6.35 a,b

H 162.52 ± 7.25 165.17 ± 8.00 166.89 ± 7.17b 155.97 ± 4.46 159.58 ± 5.52 160.61 ± 5.46 a,b

BMI 18.10 ± 2.42 19.14 ± 3.39 19.55 ± 2.85 b 17.41 ± 2.94 18.83 ± 2.48 18.62 ± 2.31 a,b

a SGAcompared with AGA, p < 0.05; b SGA compared with LGA, p < 0.05; c AGA compared with LGA, p < 0.05.

SGA: newborn with birth weight < 10th percentile for gestational age, according to the standards of national surveys of newborns in China;

AGA: newborn with birth weight between 10th percentile and 90th percentile for gestational age, according to the standards of national surveys of newborns in China;

LGA: newborn with birth weight > 90th percentile for gestational age, according to the standards of national surveys of newborns in China;
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short stature, overweight, and obesity, the latter two have

become a worldwide epidemic, however little is still known

regarding the exact cause of this trend or how best to stop

it. For children’s health, prevention may be a better ap-

proach than treatment. According to the theory of “pro-

gramming”, prevention efforts should begin very early in

life. Birth weight and gestational age can reflect the condi-

tion of growth and development in utero at a certain extent.

Some evidence suggests an association between birth

weight with adolescent obesity, adult obesity, and other

growth deviations [15]. By using a population-based ap-

proach, the present study analyzed the gestational age and

birth weight impacting on physique situation of school chil-

dren aged nine to 15 years in Chengdu, which is one of the

youngest cities in Southwest China.

The prevalences of underweight, short stature, over-

weight, and obesity in preterm, full-term and post-term

birth group were similar (p > 0.05), the same as the

physique situation at school age among different sexes. The

result was similar as that of the Knops and Saenger studies

[16,17]. Knops et al. found that premature AGA children

in the Netherlands attained normal height at ten years of

age [16]. The Saenger et al. study concluded that the fol-

low-up growth was not significantly different in preterm

SGA, and in preterm AGA with prenatal growth restraint

[17]. According to the gestational age, the physique situa-

tion at school age had no difference. The reason may be

that most of preterm with relative normal weight grow nor-

mally in utero, due to of all kinds of factors, the fetus in-

terrupts its growth in utero, and during premature delivery.

These infants can exert normal growth potency in the

healthy environment after birth.

Obesity is a growing concern worldwide. The preva-

lence of obesity has risen dramatically in developed

countries over the past two to three decades [18, 19]. In

developing countries, the transition from rural agrarian

to urban economies has accelerated the appearance of

obesity [20]. This study had shown that the tendency of

obesity was more likely in LGA and macrosomia group,

which was in keeping with the widely reported increase

in the incidence of obesity in young children, and was

undoubtedly nutritionally related [19, 21, 22]. The

weights in macrosomia and LGA group for male children

were higher than that in other group, as well as the fe-

male children. The result was consistent with Loaiza et
al. [23]. A positive relationship between macrosomia,

LGA, and obesity at first grade was found. Macrosomia

children were more likely to be obese at first grade after

assessing the effects of confounding prenatal variables.

When weight gain between birth and first grade was >

120% of reference value, the obesity risk was 20 times

higher. Wang Y et al. found that adolescent obesity rates

Table 6. — The weight, height, and BMI for the age groups at different birth weights.
Males Females 

Low birth weight Normal birth weight Macrosomia Low birth weight Normal birth weight Macrosomia

Case X ± SD Case X ± SD Case X ± SD Case X ± SD Case X ± SD Case X ± SD

9~ W 10 28.85 ± 4.18 276 34.60 ± 7.36 17 36.89 ± 7.65a,b 10 29.45 ± 4.75 351 31.01 ± 5.84 10 32.35 ± 4.57

H 136.20 ± 4.21 140.23 ± 6.21 142.47 ± 7.63a,b 137.40 ± 5.89 138.75 ± 6.91 140.40 ± 4.65

BMI 15.50 ± 1.80 17.53 ± 3.14 18.17 ± 3.55a,b 15.53 ± 1.77 16.07 ± 2.62 16.35 ± 1.42

10~ W 12 35.08 ± 5.72 624 35.72 ± 7.38 34 38.68 ± 6.96c 19 33.37 ± 6.80 708 33.93 ± 6.23 20 37.19 ± 7.86 c

H 141.71 ± 6.41 143.42 ± 6.28 145.76 ± 7.39c 141.05 ± 8.84 143.70 ± 6.91 147.00 ± 6.44 b,c

BMI 17.48 ± 2.77 17.29 ± 2.92 18.12 ± 2.45 16.67 ± 2.14 16.39 ± 2.46 17.06 ± 2.61

11~ W 15 33.17 ± 6.81 571 39.64 ± 8.09 31 44.40 ± 13.11a,b,c 19 34.79 ± 5.47 624 37.73 ± 7.19 19 41.18 ± 7.32 b,c

H 145.53 ± 6.92 148.28 ± 7.48 149.37 ± 7.07 146.53 ± 7.30 149.43 ± 7.14 150.74 ± 5.62

BMI 15.62 ± 2.83 17.97 ± 3.26 19.71 ± 4.36a,b,c 16.16 ± 1.90 16.82 ± 2.51 18.04 ± 2.50 b,c

12~ W 8 43.56 ± 7.09 642 45.08 ± 9.42 36 49.15 ± 9.31c 18 41.61 ± 5.48 708 42.32 ± 7.20 26 46.98 ± 7.69 b,c

H 156.88 ± 8.46 155.42 ± 8.15 158.58 ± 9.61c 155.28 ± 4.11 155.21 ± 6.22 156.44 ± 5.95

BMI 17.64 ± 1.93 18.55 ± 2.98 19.40 ± 2.36 17.24 ± 1.92 17.51 ± 2.43 19.11 ± 2.44 b,c

13~ W 19 43.89 ± 10.17 750 49.15 ± 9.88 29 52.03 ± 10.79a,b 21 48.30 ± 9.11 756 45.17 ± 7.39 27 46.07 ± 8.22

H 159.89 ± 6.26 161.08 ± 8.07 165.28 ± 8.65b,c 156.19 ± 6.88 157.97 ± 5.60 160.15 ± 5.17 b,c

BMI 17.09 ± 3.46 18.83 ± 2.88 18.91 ± 2.98a,b 19.91 ± 4.33 18.06 ± 2.49 17.91 ± 2.80 a,b

14~ W 10 49.58 ± 11.13 393 52.36 ± 10.59 12 61.62 ± 13.55b,c 7 42.00 ± 9.87 343 47.29 ± 7.15 9 46.22 ± 5.32

H 163.30 ± 8.30 165.30 ± 7.85 167.33 ± 7.54 158.71 ± 3.64 159.40 ± 5.61 160.56 ± 3.47

BMI 18.41 ± 2.63 19.08 ± 3.23 21.78 ± 3.29a,b 16.62 ± 3.57 18.59 ± 2.50 17.89 ± 1.50 a

a low birth weight compared with normal birth weight, p < 0.05; b low birth weight compared with macrosomia, p < 0.05; c normal birth weight compared with

macrosomia, p < 0.05.

Table 5. — Prevalence of underweight, short stature,
overweight, and obesity at different birth weights.

Evaluation
Low birth weight Normal birth weight Macrosomia 

Total
(n = 173, 2.40%) (n = 6751, 93.84%) (n = 270, 3.75%)

Underweight 8 (4.62%) 180 (2.67%) 3 (1.11%) 191 (2.65%)

Short stature 4 (2.31%) 128 (1.90%) 1 (0.37%) 133 (1.85%)

Overweight 8 (4.62%) 617 (9.14%) 41 (15.19%)a,b,c 666 (9.26%)

Obesity 3 (1.73%) 178 (2.64%) 14 (5.19%)c 195 (2.71%)

a low birth weight compared with normal birthweight, p < 0.05
b low birth weight compared with macrosomia, p < 0.05  
c normal birthweight compared with macrosomia, p < 0.05
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raised with birth weight [24]. A U-shaped relationship be-

tween birth weight and risk of type 2 diabetes was found

in the schoolchildren aged six to 18 years in Taiwan [24].

High birth weight also has an association with maternal

nutritional situation. Overweight and obese women have

a higher risk of macrosomia and LGA. Fetal lipid is de-

posited quite rapidly during the last trimester of preg-

nancy. While lean body mass is lower by 22% in SGA,

and 20% higher in LGA compared to AGA newborns,

there is 51% less fat mass in SGA and 128% more fat

mass in LGA newborns [25]. A study of 140,000 Ameri-

can adults found that when the birth weight of full-term

increases by one kg, the overweight risk in adult in-

creases by 50% (26). In the present study, the prevalence

of overweight for low birth weight group was lowest in

three groups. When physique situation was analyzed, the

weight and height in low birth weight group were less

than that in normal birth weight and macrosomia groups,

especially in nine-, 11-, and 13-year-old male children.

However, for female children, low birth weight group did

not differ significantly in weight, height, and BMI with

normal birth weight. The result was consistent with Mau-

reen’s discovery. Study of the long-term growth of very

low birth weight (VLBW) found that the females with

VLBW demonstrated greater catch-up in growth than

their male counterparts, such that by 20 years of age, they

did not differ significantly in weight, height, or BMI

when compared with their normal birth weight peers (27).

In contrast, the VLBW males remained shorter and

weighed less than their normal birth weight controls.

Some authors have demonstrated a relationship between

low birth weight and increased upper body fat distribu-

tion in children and adults, which seems to have more

important health consequences in adult life than overall

fatness [15].

It is commonly thought that catch-up growth was a phe-

nomenon seen in infants born with SGA or low birth

weight and/or low birth length. Catch-up growth is con-

sidered to be achieved when the child’s weight or height

is below the mean -2SD. In the present study, the inci-

dence of SGA was 6.23%, when at school age, part of

SGA had catch-up growth. However, the prevalence of

underweight and short stature for SGA were highest in

three groups. In spite of only part significant difference,

the weight and height for SGA were less than that for

AGA. The results were similar as that of a large study of

40,000 American children between 1988 and 1994. De-

spite catch up growth, the study found that infants born

SGA tend to remain shorter and lighter with smaller head

circumferences through early childhood compared with

infants born AGA [28]. After assessing socio-economy

status, Westwood et al. showed a significant deficit in

height in SGA non-asphyxiated children aged 13-19 years

[15]. It was also estimated that about 15% to 20% of in-

fants with growth restriction had short stature at the age of

four years and 7.9% were still short at 18 years of age

[29]. In Albertsson-Wikland and Karlberg’s studies, in-

fants who had a short stature at two years were much more

likely to also have a short stature at adult age and 8% of

SGA were short at five years - a percentage that remained

unchanged at least until the age of 18 years [30-32]. Other

investigators found growth-restricted infants did not fully

catch up with control group of infants in height, weight

or body stature by the age of nine years and as a result,

were substantially smaller and lighter and might very well

remain as such throughout life.

The present study did not find that the incidence of over-

weight and obesity was higher in SGA group than in other

group, that were not consistent with most research.

Since it was designed in a cross-sectional and retro-

spective study, the retrospective bias was unavoidable.

Hence the authors had already been tracking the detailed

birth information of these enrolled children according to

their birth certificate, meanwhile more information about

environment and life styles, as well as diet structure, fam-

ily history, and some laboratory index would be further an-

alyzed in later work.

In conclusion, the present study confirms that birth sit-

uation has an impact on the growth and development at

school age. So great are the influences of intrauterine con-

ditions on the developing fetus that they are not easily re-

versed when normal nutrition is restored. Further

follow-up studies are needed in order to determine

physique situation in a population of birth high-risk chil-

dren and what percentage of subjects has a growth devia-

tion. Preventive efforts should be performed during

pregnancy. Such information is useful for the management

of birth high- risk children and may be valuable for pro-

fessionals working in follow-up clinics and dealing with

parents of children at risk.
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