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Components of the metabolic syndrome in early childhood in
very-low-birth-weight infants and term small and appropriate

for gestational age infants

Miranda de Jong', Anneke Cranendonk? and Mirjam M. van Weissenbruch?

BACKGROUND: Term small-for-gestational-age (SGA) and
preterm born infants have an increased prevalence of meta-
bolic syndrome components already in childhood. Our recent
study in 2-y-old very-low-birth-weight (VLBW) infants was
limited by the absence of a control group of term born chil-
dren. We compared the metabolic syndrome components in
early childhood in VLBW and term SGA infants to term appro-
priate for gestational age (AGA) infants.

METHODS: We included 38 VLBW children and 82 term born
children (64 AGA/18 SGA). HDL cholesterol, triglycerides, glu-
cose, and insulin were measured in blood samples taken at 1y
(term children) and 2 y (all children) of (corrected) age.
RESULTS: At 2 y corrected age, VLBW children have lower
BMI and higher glucose level compared to AGA children. SGA
children have lower BMl at 1 and 2 y of age and a high preva-
lence of high triglyceride levels at 1y of age compared to AGA
children. Total body fat is a significant determinant of HDL
cholesterol and triglycerides and birth weight is a significant
determinant of glucose at 2 y corrected age.

CONCLUSION: In early childhood, VLBW and term SGA chil-
dren already have a high prevalence of some metabolic syn-
drome components compared to term AGA children.

he metabolic syndrome is a combination of abnormalities

in metabolic parameters, body size and blood pressure and
is associated with an increased risk of type 2 diabetes and car-
diovascular disease. Besides life style and obesity, fetal and early
postnatal growth are determinants of the metabolic syndrome.
This is based on the studies of Barker et al. (1), who first indi-
cated the importance of fetal growth for development of the
metabolic syndrome in adulthood and showed an increasing
prevalence with decreasing birth weight. Not only term small-
for-gestational-age (SGA) born infants, but also preterm born
infants have an increased prevalence of several components of
the metabolic syndrome, already in childhood (2-9). The rela-
tion between metabolic syndrome components in childhood
and fetal growth was studied by Jaddoe et al. (10); they showed
that first trimester fetal growth restriction is associated with an
adverse cardiovascular risk profile at 6 y of age.

We recently showed that at the corrected age of 2 y very-
low-birth-weight (VLBW) infants already have a high preva-
lence of components of the metabolic syndrome (11). In that
study 63% had raised blood pressure (systolic and/or diastolic
> 90th percentile for age, sex, and height), 32% low HDL cho-
lesterol (< 1.03 mmol/l) and 30% high triglycerides (> 0.98
mmol/l); none of the children had high BMI (BMI standard
deviation scores (SDS) > 2 for age and sex) or high glucose
(= 5.6 mmol/l). This study was limited by the absence of a
control group of term born children and consequently the
cut-off values for several metabolic syndrome components
were based on studies in other populations (12-15).

The aim of the present study was to compare the compo-
nents of the metabolic syndrome in VLBW infants at the cor-
rected age of 2 y with those in 2-y-old term appropriate for
gestational age (AGA) born children. The second aim was to
compare the components of the metabolic syndrome in term
SGA infants with those in term AGA infants at 1 and 2 y of age.

RESULTS
In our unit, 47 VLBW infants participated in the Neonatal
Insulin Replacement Therapy in Europe (NIRTURE) trial. Five
infants died and two children were lost to follow-up. At the cor-
rected age of 2 y, 40 children visited our outpatient clinic. Two
children were excluded because the parents refused blood sam-
pling, 38 VLBW children were included in the present study.
Three (8%) of these VLBW children were SGA. Seventeen
infants (9 male/8 female) were assigned to the early-insulin
group and 21 infants (10 male/11 female) received standard
neonatal care. We included all VLBW children as one group
in the analyses; comparison between the early-insulin treated
group and standard care group has been described earlier (11).

Ninety term born infants were included in the follow-up
part of the Trophoblast study: 72 AGA and 18 SGA. Eight chil-
dren were lost to follow-up after the first visit at 3 mo of age;
82 term born children (64 AGA and 18 SGA) were included in
the present study. Of these 82 children, 6 AGA children and 1
SGA child were lost to follow-up at 2 y of age.

Table 1 shows the gestational age and birth weight (SDS) of
the VLBW children and term AGA and SGA children. For the
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Table 1. Characteristics of the VLBW and term (AGA and SGA)
children at birth and term age

Table 2. Weight, length, and total body fat of the VLBW and term
(AGA and SGA) children at 3 mo, 1y,and 2y of (corrected) age

VLBW Term AGA Term SGA
(n=38) (n=64) (n=18)
(19M/19F) (35M/29F) (8M/10F)
Atbirth
Gestational age (wk) 27.9+1.3% 393+1.2 389+1.2
Weight (g) 1,059 +£226* 3,529+393 2,463+2511
Weight SDS —-0.03+0.8 0.3+0.7 -2.1+0.6
Atterm age
Weight (g) 3,162+£558
Weight SDS -12+13

All data are expressed as mean + SD. Standard deviation scores (SDS) at birth according
to Niklasson (28) and at term age according to dutch references (23).

AGA, appropriate for gestational age; SGA, small-for-gestational-age; VLBW, very-low-
birth weight.

VLBW infants are compared to term AGA infants. Marked data are significantly different:
*P<0.01.Term SGA infants are compared to term AGA infants. Marked data are
significantly different: /P < 0.01.

VLBW children, the weight (SDS) at term age is also shown.
Their weight (SDS) at term age is significantly lower than the
birth weight (SDS) of term AGA children (P < 0.001) and sig-
nificantly higher than the birth weight (SDS) of the term SGA
children (P < 0.001).

Anthropometry

Table 2 shows the weight (SDS), length (SDS), and total body
fat at 3 mo, 1 y, and 2 y of (corrected) age for the VLBW chil-
dren, term AGA and term SGA children. The data show that
during the first 2 y of life VLBW children and term SGA chil-
dren stay lighter than term AGA children. In the first year of
life they are also shorter, but at 2 y of (corrected) age the length
of VLBW and term SGA children does not differ significantly
from term AGA children. In contrast to term SGA children,
VLBW children have lower body fat percentage compared to
term AGA children at all ages.

We compared the growth of VLBW children and term SGA
children with the growth of term AGA children by comparing
the change in weight (SDS) and length (SDS) between 0 and 3
mo,3moand 1y,1and2y,and 0 mo and 1 y/2y of (corrected)
age. When comparing VLBW children to term AGA children,
most differences were found between 3 mo and 1 y of cor-
rected age. In VLBW children, the increment in length (SDS)
was more than in term AGA children, resulting in the disap-
pearance of the difference in length between VLBW and term
AGA children with increasing age (Table 2). The increment in
weight in this period was less in VLBW children compared to
term AGA children. In term SGA children, the increment in
weight SDS between birth and 3 mo, birth and 1 y, and birth
and 2 y was significantly greater than in term AGA children.

Metabolic Syndrome Components

Table 3 shows the components of the metabolic syndrome in
term (AGA and SGA) children at 1 and 2 y of age and in the
VLBW children at 2 y of corrected age. At 2 y corrected age
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VLBW (n=38)  TermAGA (n=64) Term SGA (n=18)

(19M/19F) (35M/29F) (8M/10F)
At 3 mo (corrected) age
Weight (kg) 5.6+£0.9% 6.2+0.6 54+0.7°
Weight SDS -0.5+1.3*% 0.5+0.7 -0.5+0.8"
Length (cm) 58.2+2.7* 61.4+£2.0 58.7+3.2"
Length SDS -1.1£1.1* 04+0.7 -0.5+1.17
Total body fat (kg) 1.0+£0.5*% 1.3+0.3 1.0+0.3"
TBF/weight 0.18+0.06** 0.20+0.04 0.19+0.05
At 1y (corrected) age
Weight (kg) 9.1£1.1% 10.1£1.0 9.2+1.0
Weight SDS -0.9+1.0* 0.1+0.8 —-0.7+0.9"
Length (cm) 74.5+2.8% 76.5+24 74.5+3.3%
Length SDS —0.6+1.0* 0.1+0.8 —0.5+1.37
Total body fat (kg) 1.7+0.6* 23+0.7 1.9+0.6
TBF/weight 0.18+0.06* 0.22+0.05 0.21+0.05
At 2y (corrected) age
Weight (kg) 11.6+1.2% 13.0£1.5 11.9+£1.2°
Weight SDS —0.9+0.9* 0.1+0.9 —0.6+0.8"
Length (cm) 86.2+3.6 87.7+33 86.1+4.7
Length SDS -0.6+1.1 -0.3+0.9 -0.6+1.4
Total body fat (kg) 1.8+0.6% 26+1.0 2.2+0.6
TBF/weight 0.16+0.05* 0.20+0.06 0.18+£0.04

All data are expressed as mean + SD. Standard deviation scores (SDS) according to
dutch references (23).

AGA, appropriate for gestational age; SGA, small-for-gestational-age; TBF, total body fat;
VLBW, very-low-birth weight.

VLBW children are compared to term AGA children. Marked data are significantly
different: *P < 0.01; **P < 0.05. Term SGA children are compared to term AGA children.
Marked data are significantly different: /P < 0.01; P < 0.05.

VLBW children have lower BMI (SDS) but higher glucose lev-
els than term AGA children. At 1 and 2 y of age term SGA
children have lower BMI (SDS) than term AGA children.

In Table 4, we used the 75th and 90th percentile values of the
metabolic syndrome components (25th and 10th percentile for
HDL cholesterol) of our control group of term AGA children
as cut-off values for the metabolic syndrome components in
VLBW and term SGA children. The table shows the percentage
of VLBW children and term SGA children with a value at or
above the 75th and 90th percentile (for HDL cholesterol, at or
below the 25th and 10th percentile). At 1 y of age, the preva-
lence of triglycerides > p75 was significantly higher in term
SGA children compared to AGA children. At 2 y of age, VLBW
children had a higher prevalence of glucose > p75 and glucose
> p90 than term AGA children.

Correlation and Multiple Regression Analysis

In the term born children (AGA and SGA), HDL cholesterol
at 1 y of age was significantly correlated to birth weight (r =
0.26; P = 0.025), but not to body size and composition (weight,
length, BMI, total body fat) at 1 y. Glucose level at 1 y of age
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Table 3. Components of the metabolic syndrome, insulin, and
HOMA in VLBW and term (AGA and SGA) childrenat 1and 2y of
(corrected) age

Term AGA Term SGA
At 1y (corrected) age (n=64) (n=18)
BMI (kg/m?) 17.2£1.3 16.5+1.3*
BMISDS 0.1+0.9 -0.5+1.0*
Glucose (mmol/I) 3.9+08 42+04
Total cholesterol (mmol/I) 3.9+0.8 3.5+0.7
HDL cholesterol (mmol/l) 1.0+0.3 09+0.3
Triglycerides (mmol/l) 1.4+0.7 1.8+1.0
Insulin (pmol/l) 15.7(1.0-179.4) 19.9(1.0-86.5)
HOMA 0.4(0.01-5.2) 0.5(0.02-2.7)
VLBW Term AGA Term SGA
At 2y (corrected) age (n=38) (n=58) (n=17)
BMI (kg/m?) 15.6+1.5% 169+1.1 16.0+0.8"
BMISDS -0.6+1.2% 0.5+0.8 -0.1+£0.6"
Glucose (mmol/l) 4.5+0.5% 4.0+0.7 4.0+0.5
Total cholesterol (mmol/l)  3.9+0.8 41107 3.9+0.7
HDL cholesterol (mmol/I) 1.2+0.3 1.1+£0.3 1.0+0.3
Triglycerides (mmol/I) 1.0+0.7 1.2+0.6 1.2+0.5
Insulin (pmol/I) 21.0 17.9 204
(1.0-190.9) (1.0-181.1) (1.0-95.2)
HOMA 0.6 0.5 0.5
(0.02-6.5) (0.01-5.6) (0.02-2.9)

Data are expressed as mean + SD for normally distributed values and as median (range)
for not normally distributed values.

VLBW children are compared to term AGA children. Marked data are significantly
different: *P < 0.01. Term SGA children are compared to term AGA children. Marked data
are significantly different: 'P < 0.01; *P < 0.05.

was significantly correlated to weight (r = 0.54; P = 0.03) only
in SGA children, but not in AGA children. Triglycerides at 1
y of age were not correlated to birth weight or body size and
composition at 1 y. In multiple regression analysis, only birth
weight as predictor of HDL cholesterol at 1 y was significant.
In the total group of children (term and VLBW), HDL cho-
lesterol and triglycerides at 2 y of (corrected) age were signifi-
cantly correlated to total body fat (r = -0.21; P=0.033 and r =
0.20; P = 0.038 respectively) and to total body fat/weight (r =
—0.22; P=0.021 and r = 0.23; P = 0.019 respectively). Glucose at
2y of (corrected) age was significantly correlated to birth weight
(r =-0.37; P < 0.001). Only in term born children, glucose at
2y of age was significantly correlated to total body fat (r = 0.29;
P =0.016), weight (r = 0.32; P = 0.005), and length (r = 0.30;
P =0.009) at 2 y of age. The strongest correlation of glucose
to weight and length at 2 y was found in the SGA children (r =
0.69; P = 0.002 and r = 0.51; P = 0.036 respectively). Multiple
regression analysis showed that total body fat is a significant
determinant of HDL cholesterol and triglycerides and birth
weight is a significant predictor of glucose at 2 y corrected age.

Insulin and HOMA
The results of the insulin measurements and homeostatic model
assessment (HOMA) calculations are also shown in Table 3.

Copyright © 2015 International Pediatric Research Foundation, Inc.

Table 4. Classification of the components of the metabolic
syndrome in VLBW and term SGA children based on the percentile
values of term AGA children

Atly
(corrected)age  Term AGA Term SGA
BMI p75 180 =p75 2/18(11%)

po0 188 =p90 0/18
Glucose p75 45 =p75 3/16(19%)
(mmol/l) po0 48 =p90  2/16(13%)
HDL cholesterol p25 0.8 <p25 5/16(31%)
(mmol/l) P10 07 <pl0  4/16(25%)
Triglycerides p75 1.7 =p75 9/16(56%)°
(mmol/l) P90 24 =p90  2/16(13%)
At2y
(corrected)age  Term AGA VLBW Term SGA
BMI p75 175 =p75 4/38(11%) =p75 0/17

po90 186 =p90 1/38(3%) =p90 0/17
Glucose p75 44 >p75 23/38(61%)° =p75 3/17(18%)
(mmol/l) P90 45 >p90 19/38(50%)c >p90 2/17 (12%)
HDL cholesterol p25 0.9 <p25 8/37(22%) <p25 4/17(24%)
(mmol/) pl0 07 <pl0 4/37(11%) <pl10 3/17(18%)
Triglycerides p75 14 >p75 8/37(22%) =p75 5/17 (29%)
(mmol/) P90 1.5 =p90  6/37(16%) =p90 4/17 (24%)

The second column shows 75th and 90th percentile values (25th and 10th for HDL
cholesterol) based on the term AGA children at 1 and 2 y of age. The next columns
show for each metabolic syndrome component the number of term SGA and

VLBW children with a value at or above this 75th and 90th percentile value (for HDL
cholesterol at or below the 25th and 10th percentile value); the number of children

is followed by the total number of children in which the component is known and
(between brackets) the percentage of children with a value at or above/below the
percentile value.

For marked data, the observed percentage is significantly higher than expected based
upon the distribution in term AGA children: ®triglycerides > p75 in 1-y old term SGA
children p=0.019 (Chi-Square test). °glucose > p75 in 2-y old VLBW children P=0.001
(Chi-Square test). ‘Glucose = p90 in 2-y-old VLBW children P < 0.001 (Chi-Square test).

There were no significant differences between VLBW and term
AGA children and between term SGA and term AGA children.

DISCUSSION

The present study shows that 2-y-old VLBW infants have sig-
nificantly higher glucose levels than term born AGA children.
At 1y of age, term born SGA children have a high prevalence
of high triglycerides compared to AGA children.

In our recent study, we showed that, when using cut-off
values from the literature, 2-y-old VLBW infants have a high
prevalence of raised blood pressure, high triglycerides, and
low HDL cholesterol (11). In the present study, we could not
confirm the high prevalence of high triglycerides and low HDL
cholesterol in VLBW children. Fasting glucose levels of VLBW
children were significantly higher than glucose levels of term
AGA children. This is probably caused by reduced insulin sen-
sitivity in VLBW children. In this small group, this hypothesis
could not be confirmed with the HOMA values. Hofman et al.
(4) showed that premature born children have reduced insulin
sensitivity between 4 and 10 y of age (measured with the use
of Bergman’s minimal model from paired insulin and glucose
data during an intravenous glucose-tolerance test). Our results
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suggest that VLBW children already have reduced insulin sen-
sitivity at 2 y corrected age; this has to be confirmed by mea-
surement of insulin sensitivity, preferably by hyperinsulinemic
euglycemic clamp technique, although this is hardly feasible at
this age. In our earlier study, we did not find a high prevalence
of high glucose levels (11).

The differences between the present study and our earlier
study are caused by the findings that the cut-off value based on
term born AGA children from our own population is higher
for triglycerides, lower for HDL cholesterol and lower for glu-
cose than the cut-oft values used in our earlier study. In our
opinion, the results of the present study are more reliable, as
we now compare lipids and glucose of VLBW children with a
control group of children of the same age and from the same
population. The earlier used values were until now the best
availabe cut-off values, but for lipids these cut-oft values are
based on studies in mainly older children from other parts of
the world and performed more than 3 decades ago (12,13) and
for glucose this cut-off value is the same as used in adults (15).
Therefore, these values are less appropriate to use as cut-off
values for our VLBW children.

Previous studies show that school-aged SGA born children
have reduced insulin sensitivity and higher blood pressure
than AGA born controls (2,3,6,8,9). Reduced insulin sensitiv-
ity in SGA born infants can already be demonstrated in early
childhood (5,7). In the present study, we showed that at 1 y of
age term born SGA children have a high prevalence of high
triglycerides, with the cut-off value based on term born AGA
children from the same population. The high prevalence of high
triglycerides is probably caused by reduced insulin sensitivity,
as insulin resistance in the liver results in very low-density
lipoprotein overproduction and development of hypertriglyc-
eridemia (16,17). In this small group, this hypothesis could not
be confirmed with the HOMA values. Our results are in accor-
dance with those of Soto et al. (7); they found a tendency to
higher triglyceride levels in 1-y-old SGA children compared to
AGA children. High childhood triglycerides are an important
predictor of adult cardiovascular disease (18). However, we did
not find a significantly high prevalence of high triglycerides in
2-y-old SGA children. This is in contradiction to the concept
of tracking metabolic abnormalities from childhood to adult-
hood in this population at risk. Studies in larger groups of SGA
children are needed to clarify this.

The results of our study have implications for the follow-
up of term SGA children and VLBW children. As term SGA
children as well as VLBW children have a higher prevalence
of some metabolic syndrome components compared to term
AGA children, parents should be counseled about the risk of
cardiovascular disease and given life style advices.

The most important limitation of our study is the small
number of children. The results have to be confirmed in larger
groups of VLBW and SGA children. More accurate measure-
ment of insulin sensitivity in these children, ideally using
hyperinsulinemic euglycemic clamp technique although
hardly feasible, could contribute to the understanding of the
pathophysiology that leads to an adverse metabolic profile
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in VLBW and SGA children. Unfortunately, blood pressure
measurements of term born children were not available, so
comparison of blood pressure of VLBW children to term born
children from our own population still has to be done.

In conclusion, in early childhood, both VLBW and term SGA
children already have a high prevalence of some metabolic syn-
drome components compared to term AGA children. VLBW
children have significantly higher glucose levels than term born
AGA children at 2 y corrected age. SGA children have a high
prevalence of high triglyceride levels at 1 y of age. More stud-
ies are needed in larger groups of VLBW and SGA children,
including more accurate measurement of insulin sensitivity and
comparison of blood pressure to term AGA children.

METHODS

Study Population

The VLBW infants were part of the NIRTURE trial, an international
multicenter randomized controlled trial investigating the role of early
insulin therapy in VLBW infants (19). After written informed consent
was obtained from both parents VLBW infants younger than 24h of
age and requiring intensive care were randomized to receive continu-
ous intravenous infusion of insulin for the first 7 d of life or standard
neonatal care with insulin treatment only in case of hyperglycemia.
Exclusion criteria included maternal diabetes and major congenital
anomalies. All infants participating in the NIRTURE trial in our neo-
natal intensive care unit were eligible for the present study.

The term infants were born from a low-risk population of pregnant
women included in the first trimester in a prospective longitudinal
study (Trophoblast study) which aimed to investigate the use of cir-
culating trophoblast for prenatal diagnosis of pregnancy-associated
diseases such as pre-eclampsia (20). The term born infants were
divided in AGA and SGA; SGA was defined as a birth weight below
the 10th percentile (21). Approval from the ethics committee of the
VU University Medical Center was obtained.

Data Collection

At the (corrected) ages of 3 mo, 1y, and 2 y, anthropometry according
to Dauncey et al. (22) was performed by a trained research nurse. Body
weight was measured using an electronic scale to the nearest 0.1kg,
standing height was measured to the nearest 0.1 cm and all lengths and
circumferences were measured using a measuring tape to the nearest
0.1 cm. BMI was calculated. Total body fat was calculated according to
Dauncey from skinfold thickness measurements and body dimensions
(22). SDS of weight, height, and BMI were calculated according to Dutch
references (23,24). In the VLBW infants, a blood sample was taken at 2
y corrected age and in the term born infants blood samples were taken
at 1 and 2 y of age, according to the specific study protocol. All blood
samples were taken after a fasting period of at least 3h. Blood samples
were used for measurement of total cholesterol, HDL cholesterol, tri-
glycerides, glucose, and insulin. Insulin resistance was estimated by the
HOMA = (fasting insulin mU/L x fasting glucose mmol/1)/22.5 (25).
Blood pressure was only measured in VLBW infants at 2 y corrected age.

Assays

Total cholesterol, HDL cholesterol, and triglycerides were mea-
sured by enzymatic colorimetric assay (CHOD-PAP, HDL-C plus,
and GPO-PAP respectively; Modular Analytics, Roche diagnostics,
Mannheim, Germany). Interassay coeflicient of variation is 1.9% at
both 3.5 and 7.1 mmol/l for total cholesterol, 2.9% at 1.0 mmol/l and
2.8% at 2.4 mmol/l for HDL cholesterol and 3.0% at 1.1 mmol/l and
2.3% at 1.9 mmol/l for triglycerides. Glucose concentrations were
measured by the hexokinase method (Modular Analytics, Roche diag-
nostics). Interassay coeflicient of variation is 2.0% at 4.8 mmol/l and
1.8% at 19.8 mmol/l. Insulin was measured by immunometric assay
(Advia Centaur, Siemens Medical Solutions Diagnostics, Malvern,
Pennsylvania). Lower limit of quantitation is 10 pmol/l, intra-assay
coeflicient of variation is 4% at 20 pmol/l, 3% at 500 pmol/l and 4% at
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1,500 pmol/l and interassay coefficient of variation is 8% at 24 pmol/l
and 7% at both 780 and 3,000 pmol/lL.

Metabolic Syndrome Components

According to the definition of Cook et al. (13), based on the crite-
ria of the National Cholesterol Education Program (NCEP), Adult
Treatment Panel III for the metabolic syndrome in adults (26), the
metabolic syndrome is diagnosed in adolescents in the presence of at
least three of the following five criteria: waist circumference > 90th
percentile; blood pressure (systolic and/or diastolic) > 90th percen-
tile; triglycerides > 1.24 mmol/l (110 mg/dl); HDL cholesterol < 1.03
mmol/l (40 mg/dl); fasting glucose = 6.1 mmol/l (110 mg/dl) (13). As
the metabolic syndrome as an entity should not be diagnosed in chil-
dren younger than 10 y of age (15), we evaluated the components of
the metabolic syndrome separately in the 1- and 2-y-old children in
our study. Because waist circumference measurements were not part
of the routine anthropometry, we used the definition of obesity of
Weiss et al. (27): BMI SDS > 2 for age and sex.

In our recent study in 2-y-old VLBW infants (11), the cut-off values
for blood pressure (systolic and/or diastolic > 90th percentile for age,
sex and height), triglycerides (= 0.98 mmol/l), HDL cholesterol (< 1.03
mmol/l), and glucose (= 5.6 mmol/l) were based on studies in other pop-
ulations (12-15). The cut-off values for lipids were based on the NCEP
Report of the Expert Panel on Blood Cholesterol Levels in Children and
Adolescents; however, the percentile values in this report are based on
studies that were performed more than 30 y ago, included only a small
number of children less than 4 y old and made no distinction between
term and preterm born children or AGA and SGA born children (12).
The cut-off value for glucose was the same as the value used for adults,
according to the International Diabetes Federation definition of the
metabolic syndrome in children and adolescents (15). In the present
study, we compare the values of the metabolic syndrome components
in VLBW infants and term SGA infants with those of term AGA infants.

Statistical Analysis

Statistical analyses were performed using the Statistical Package of
Social Sciences software for Microsoft Windows version 19 (SPSS,
Chicago, IL). Differences between (sub)groups were evaluated using
Student’s t-test for normally distributed values, Mann-Whitney test
for not normally distributed values and Chi-Square tests. Bivariate
correlation analysis was performed to study the relation between
components of the metabolic syndrome, birth weight, and parameters
of body size and composition. Multiple regression analysis was used
to determine which of these parameters were significant determinants
of metabolic syndrome components at 1 and 2 y of (corrected) age.
For insulin levels below the limit of quantitation, a value of 1 pmol/l
was used. P values < 0.05 were considered as significant.
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