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(LGA) Newborns in Non-Diabetic Mothers : The Role of Maternal Serum 

Triglycerides 

1 Siti Mariam Sh Ahmad, 1 N Hazlina NH, 1 Che Anuar CY, 2Faridah AR, 3 Shukri Y 

1 Department of Obstetrics and Gynaecology, 2Department of Chemical Pathology, 

School of Medical Sciences, Health Campus, Kubang Kerian , Kelantan and 
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3School of Civil Engineering, Engineering Campus, Universiti Sains Malaysia, West 

Malaysia. 

ABSTRACT 

Introduction: Triglycerides have been shown to be a biochemical predictor of newborn 

weight and risk of large for gestational age (LGA) in a few previous small studies. The 

objective of this study is to ascertain whether mid-pregnancy fasting serum triglycerides 

can predict the risk of developing LGA and newborn weight in non-diabetic pregnant 

mothers. 

Methodology Universal sampling of pregnant mothers attending the antenatal clinic at 

the Hospital Universiti Sains Malaysia (HUSM) and nearby clinics between 24 to 32 

weeks gestation was carried out between December 2003 and July 2004. Expectant 

mothers were screened for exclusion criteria including diabetes, hypertension, pre-



eclampsia, fetal anomaly and multiple gestations. Those who were sure of dates and 

consented for the study were enrolled. Modified ora.l glucose tolerance test (MOGTT) 

was performed and fasting serum triglycerides and total cholesterol were analysed. The 

subjects were followed up at delivery when the period of gestation, the birth weight and 

the sex of newborn were noted. The correlations of the variables with newborn weight 

were tested and multiple linear regressions were used to find the associations. Bivariate 

logistic regression was used to look at the association of LGA newborn and the 

variables including triglycerides which were divided into two groups. The associations of 

the two groups of triglycerides and fasting plasma glucose (FPG) with the incidence of 

LGA were tested in cross tabulations. 

Results: A total of 310 subjects were enrolled and 267 completed data were analyzed, 

246 were normal glucose tolerant (NGT) and 21 impaired glucose tolerant (IGT). The 

incidence of IGT in this study was 7.9%. In NGT, triglycerides correlated poorly (r-0.14, 

p=0.03) with newborn weight while maternal body mass index (BMI) (r-0.30, p<0.001) 

and FPG (r-0.28, p<0.027) were the only two variables moderately correlated with 

newborn weight after adjustment of the gestation and gender of the newborn. FPG (OR 

3, p=0.027), high triglycerides value (>2.78mmoi/L) (p=0.039) and 2 hours postprandial 

plasma glucose (HPPPG) (p=0.044) were associated with risk of LGA newborn. With 

high triglycerides (>2.78mmoi/L) and FPG (>4.3mmoi/L), risk of getting LGA was 31.8o/o 

(p<0.001). 

Conclusions: In NGT subjects, mid-pregnancy high FPG and high triglycerides value 

could be used to predict risk of getting LGA newborn. 

Keywords: maternal triglycerides, mid-pregnancy, newborn weight, large for gestational 



"'· 

ol(· 

fl 

age (LGA) 
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large for gestational age (LGA) anak yang besar bagi tempoh kandungan 

tertentu 
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A Study on Factors Affecting Newborn Weight and Large for Gestational 

Age (LGA) Newborns in Non-Diabetic Mothers : The Role of Maternal Serum 

Triglycerides 

1Siti Mariam Sh Ahmad, 1N Hazlina NH, 1Che Anuar CY, 2Faridah AR, 3Shukri Y 

1 Department of Obstetrics and Gynaecology, 2Department of Chemical 

Pathology, School of Medical Sciences, Health Campus, Kubang Kerian , 

Kelantan and 

3School of Civil Engineering, Engineering Campus, Universiti Sains Malaysia, 

West Malaysia. 

ABSTRACT 

Introduction: Triglycerides have been shown to be a biochemical predictor of 

newborn weight and risk of large for gestational age (LGA) in a few previous 

small studies. The objective of this study is to ascertain whether mid-pregnancy 

fasting serum triglycerides can predict the risk of developing LGA and newborn 

weight in non-diabetic pregnant mothers. 

Methodology. Universal sampling of pregnant mothers attending the antenatal 

clinic at the Hospital Universiti Sains Malaysia (HUSM) and nearby clinics 

between 24 to 32 weeks gestation was carried out between December 2003 and 

July 2004. Expectant mothers were screened for exclusion criteria including 

diabetes, hypertension, pre-eclampsia, fetal anomaly and multiple gestations. 
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Those who were sure of dates and consented for the study were enrolled. 

Modified oral glucose tolerance test (MOGTI) was performed and fasting serum 

triglycerides and total cholesterol were analysed. The subjects were followed up 

at delivery when the period of gestation, the birth weight and the sex of newborn 

were noted. The correlations of the variables with newborn weight were tested 

and multiple linear regressions were used to find the associations. Bivariate 

logistic regression was used to look at the association of LGA newborn and the 

variables including triglycerides which were divided into two groups. The 

associations of the two groups of triglycerides and fasting plasma glucose (FPG) 

with the incidence of LGA were tested in cross tabulations. 

Results: A total of 31 0 subjects were enrolled and 267 completed data were 

analyzed, 246 were normal glucose tolerant (NGT) and 21 impaired glucose 

tolerant (IGT). The incidence of IGT in this study was 7.9o/o. In NGT, triglycerides 

correlated poorly (r=0.14, p=0.03) with newborn weight while maternal body 

mass index {BMI) (r=0.30, p<0.001) and FPG (r=0.28, p<0.027) were the only 

two variables moderately correlated with newborn weight after adjustment of the 

gestation and gender of the newborn. FPG (OR 3, p=0.027), high triglycerides 

value (>2.78mmoi/L) (p=0.039) and 2 hours postprandial plasma glucose 

(HPPPG) (p=0.044) were associated with risk of LGA newborn. With high 

triglycerides (>2. 78mmoi/L) and FPG (>4.3mmoi/L), risk of getting LGA was 

31.8°!'b (p<0.001 ). 
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Conclusions: In NGT subjects, mid-pregnancy high FPG and high triglycerides 

value could be used to predict risk of getting LGA newborn. 

Keywords: maternal triglycerides, mid-pregnancy, newborn weight, large for 

gestational age (LGA) 

Introduction 

Fetal macrosomia is clinically important and increasingly common 

(Bonellie & Raab, 1997). It is associated with increased rates of induction of 

labour, operative delivery, prolonged and obstructed labour and subsequently 

uterine atony and post partum hemorrhage. It may cause perineal tears, anal 

sphincter rupture and pudendal nerve damage (Sultan & Kamm, 1994; Mocanu & 

Greene, 2000). The macrosomic baby is at greater risk of fetal asphyxia, 

shoulder dystocia, birth trauma and neonatal hypoglycemia (Nesbitt eta/., 1998). 

Furthermore, such infants may have an increased susceptibility to obesity and 

diabetes in later life (Weintrob eta/., 1996; Mikulandra eta/., 2000). 

Fetal macrosomia is most commonly expected and associated with 

diabetes in pregnancy. Even though it is a well-accepted fact, it is quite surprising 

to find conflicting data in the literature regarding this. For example, a study by 

Green et al (1991) showed only a modest association of glucose with increased 

birth weight when maternal body mass index (BMI) was controlled. While Dang et 
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al (2000) could not show a relationship between glucose values in oral glucose 

tolerance test (OGIT) and fetal macrosomia but instead found only maternal BMI 

correlated significantly with fetal macrosomia. 

There were not many studies done on maternal triglycerides as compared 

to studies on diabetic pregnant mothers. In fact, earlier studies on triglycerides 

were actually meant to find the metabolic consequences of diabetes in 

pregnancy or the metabolic changes that occur in pregnancy . One of the earliest 

studies was by Skryten et a/. (1976) who found diabetic pregnant mothers have 

higher serum triglycerides level throughout the pregnancy as compared to non-

diabetic mothers and infant birth weight related well with mid-pregnancy maternal 

triglycerides level. On the contrary, Couch et a/. (1998) noted that high 

triglycerides level in diabetic pregnant mothers was not associated with fetal lipid 

concentration and newborn weight, but in non-diabetics, triglycerides value 

proved to correlate with both fetal lipid level and newborn weight. These findings 

were in agreement with the results of the study by Di Gianni eta/. (2005). 

Knopp eta/. (1992) further strengthened the evidence of association when 

they found maternal serum triglycerides to be the only screening test significantly 

associated with birth weight in their study sample, which encompassed both 

diabetic and non-diabetic mothers. Kitajima et a/. (2001) followed Knopp's 

footstep but narrowed his study into positive screened, non-diabetic pregnant 
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mothers and as postulated, found positive correlation between triglycerides value 

and newborn weight. He also noted triglycerides were useful in predicting fetal 

macrosomia. 

The objective of this study was to ascertain whether mid-pregnancy 

fasting serum triglycerides could predict the risk of developing LGA and newborn 

weight in non diabetic pregnant mothers. 

Materiasl and Methods 

This controlled prospective study was carried out at four antenatal clinics 

(ANC): Hospital Universiti Sains Malaysia (HUSM}, Kota Bharu Health Cinic, 

Kubang Kerian Health Clinic and Kedai Lalat Health Clinic. 

The study was performed on pregnant women attending the antenatal 

clinics at gestation between 24 to 32 weeks gestation and they were followed up 

during delivery. At this gestation, they were required to undergo MOGTI and a 

fasting lipid profile was taken at the same time. Their age, parity and BMI were 

recorded. At delivery, weight of the newborn, gestation at delivery, mode of 

delivery and sex of the baby were noted. 
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The exclusion criteria are as described below; 

1. Diabetic (diagnosed diabetic prior to conception and gestational diabetes 

requiring insulin). These women were excluded to eliminate therapeutic 

biases and the association between maternal metabolic variables and fetal 

growth (Merzouk eta/., 2000). 

2. Hypertension or preeclampsia (hypertensive disorder), lupus and 

antiphospholipid syndrome because these conditions are associated with 

fetal growth restriction due to placental insufficiency rather than metabolic 

factors (Janbu, 1989; Harvey & Verklan, 1990). 

3. Fetal anomaly diagnosed through ultrasound during booking or noted 

abnormal at birth. 

4. Multiple gestation as it is associated with weight discordance result from 

the inability of the uterine milieu to nurture twins equally. Individually they 

are smaller in size as an adaptation to the crowding (Biickstein, 2002). 

5. Pre-term delivery (delivered before 37 weeks gestation), as fetus has not 

reached its full potential of growing. 

The records of all expectant mothers attending antenatal clinic in the 

assigned clinics and new cases were scrutinized. Expectant mothers who were 

eligible for the study were identified and were approached at the clinic. Verbal 

and written explanation about the study was given and for those who agreed, 

written consent was taken. The consent was obtained using approved consent 

6 



,. 

form. Those who agreed to participate in this study were subjected to MOGTI 

and fasting serum lipids were taken together. All biochemical tests were 

performed by certified medical laboratory technologists (ML Ts) in the Routine 

Laboratory, Department of Chemical Pathology, School of Medical Sciences, 

Universiti Sains Malaysia. Both glucose and triglycerides were determined using 

the Cobas Integra 400 automated chemistry analyzer (Roche Switzerland). 

Neonatal birth weight above the goth percentile of the gender specific birth 

weight curv~ af Ma laygi:;:~ (Boo at al. 1 994) wag dafinad ag LGA. Thlg birth w~ioht 

curve was taken as it was the only Malaysian data which was available at the 

time of this study. 

In this study, 1000 folders in the four antenatal clinics were scrutinized and 

out of that, 360 patients were found eligible for this study after considering the 

inclusion and exclusion criteria . They were approached and consented to 

participate in this study. They were given appointment for MOGTI within the 

specified period, i.e., between 24 and 32 weeks gestation. Out of these, 50 

(13.9% of 360) patients who were eligible did not turn up on time for MOGTI. 

Only 31 0(86.1 %) patients recruited managed to complete the blood 

investigations. Along the way, another 43(13.9%) participants were excluded 

from the study due to various reasons. 

7 



The Statistical Package for Social Sciences (SPSS) statistical software 

(version 11. 0) was used for the analysis of biochemical and personal data in this 
... 

study. The difference between group means were analyzed using different 

methods; Student t-test for two groups (two independent means) for variable with 

normal distribution and Mann Whitney test for variable with non-normal 

distribution. Univariate analysis and multiple logistic regression models were 

used to calculate the relation between the variables studied. Chi-square {X2
) test 

was used to determine the significance of LGA babies in the two different 

triglycerides and plasma glucose groups. Level of significance (a) was set at 0.05 

and p < 0.05 was accepted as significant. 

Ethical Consideration 

The Research and Ethics Committee, Universiti Sains Malaysia and 

Ministry of Health Malaysia have reviewed and approved this study proposal, 

with regard to methodology and ethical considerations. 
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Results 

Table 1. Characteristics of mothers in Normal Glucose Tolerant (NGT) group 

Parameter 

(numerical variables) 

Age (year) 

Gravidity 

POG at blood taking (week) 

POG at delivery (week) 

NGT 

(n = 246) 

Mean (SO) 

30.87 (6.70) 

3.76 (2.69) 

23.36 (4.04) 

27.61 (2.64) 

39.00 (1.29) 

BMI= body mass index; POG= period of gestation 

From 267 expectant mothers who were involved in this study and had 

MOGTT and fasting lipid profile taken between 24 to 32 weeks gestation, 

246(92.1o/o) patients were NGT and 21(7.9o/o) were IGT. The incidence of IGT in 

this study was 7.9o/o. In the NGT group, the mean age was 30.87±6.70 years, the 

BMI was 23.36±4.04 kg/m2 and the mean POG of blood taking was 27.61±2.64 

weeks. 
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The majority of the subjects in this study were Malay. Only 13(4.9% of 

267) Chinese participants were involved and 11 of them were in the NGT group 

making up 4.5% of the group and another two were in the IGT group (9.5o/o). 

There were no Indian subjects involved in this study. 

The biochemical results at mid-pregnancy were as follows: FPG for the 

NGT group was 3.99±0.49 mmoi/L; 2HPPPG obtained for NGT was 5.47±1.1 

mmoi/L; Fasting triglycerides for the NGT group was 2.31±0.79 mmoi/L. Fasting 

total cholesterol for the NGT group was 6.4 7 ±1.13 mmoi/L. Fasting triglycerides 

above the 75th centile (>2. 78 mmoi/L) was considered hypertriglyceridaemia and 

a value less than this was considered normal. Analysis was also done on 

patients with FPG > 4.3 mmoi/L, which was above the 75th centile of FPG 

measured. 

Table 2. Correlation between birth weight ratio and independent variables in 

NGT (n = 246) 
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Independent variables r 

Maternal age 0.17 

Gravidity 0.18 

Body mass index (BMI) 0.30 

Fasting plasma glucose (FPG) 0.248 

2H postprandial plasma 0.198 

glucose (2HPPPG) 

Fasting triglycerides 0.122 

Fasting total cholesterol 0.147 

Dependent variable: birth weight ratio 
Univariate analysis with SPSS version 11. 
P<0.05 was considered significant 

pvalue 

0.007 

0.004 

<0.001 

<0.001 

0.002 

0.057 

0.021 

After correction of the gestational age at delivery, we found that the BMI of 

mothers was still the biggest factor contributing to birth weight after eliminating 

gestation and sex factors (r = 0.3 and p< 0.001) followed by FPG (r = 0.25 and 

p< 0.001) and to lesser extent 2HPPPG (r = 0.20 and p = 0.002). These relations 

are highly significant. On the other hand fasting triglycerides was shown not to 

have any significant correlation with newborn weight (p = 0.057). 
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Table 3. Risk factors for getting Large for gestational age (LGA) newborn in NGT 

(n = 246) 

Risk factor Odds ratio 95% confidence interval p value 

(independent (OR) 

variable) 

BMI 1.098 0.99-1.22 0.081 

FPG 3.004 1.13-7.98 0.027 

2HPPPG 1.633 1.03-2.53 0.044 

High TG 1.476 1.15- 1.93 0.039 

Dependent variable: LGA newborn 
BMI= body mass index; FPG= fasting plasma glucose; 2HPPPG= 2 hours 
postprandial plasma glucose; TG= triglycerides. 

When backward Wald mode was used in the binary logistic regression, 

only four variables were considered in the final model that affected the incidence 

of LGA newborn. Only FPG (p = 0.027), 2HPPPG (p = 0.044) and high 

triglycerides (p = 0.039) contributed significantly to LGA newborn. FPG was still 

the strongest predictor of getting LGA babies. Incidence of LGA was 

approximately 1.5 times greater for mothers with high triglycerides than those 

with normal triglycerides. 
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Table 4. Cross tabulation between triglycerides sub-groups and incidence of 

LGA in NGT mothers 

Triglycerides 

(mmoi/L) 

LGA 

No 

Total 

Yes 

S2.78 

(NormaiTG) 

172 (92.5% of Normal TG) 14 (7.5o/o of Normal TG) 186 

> 2.78 

(High TG) 

(78.2% of No LGA) 

48 (80°/o of High TG) 

(21.8% of No LGA) 

(53.8o/o of LGA) 

12 (20o/o of High TG) 

(46.2°/o of LGA) 

Total 220(89.4%) 26 (10.6%) 

p = 0.006. Chi square=7.47 
TG= triglycerides; LGA= large for gestational age. 

(75.6%) 

60 

(24.4°/o) 

246 

In mothers with NGT at POG 24-32 weeks (n = 246), 186 (75.6°/o of 246) 

of them had normal triglycerides (< 2.78 mmoi/L). In this group, 14 mothers 

delivered LGA newborns. The percentage of NGT mothers with normal 

triglycerides who had LGA newborns was 7.5o/o. On the other hand, 172 of the 

mothers in this group (92.5%) gave birth to newborns without LGA. 

There were 60 pregnant mothers with high triglycerides in the NGT group. 

They made up 24.4o/o of the NGT group. As many as 12 of them (20o/o of 60) 
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obtained LGA newborns and 48 mothers in this group (80%) did not get LGA 

newborns. 

In the low triglycerides group the incidence of LGA was 7.5°/o compared to 

20°/o in the high triglycerides group. This association was statistically significant 

(p = 0.006) . 

The incidence of LGA newborns in the two FPG groups are as shown in the 

Table 5. 

Table 5. Cross tabulation between FPG groups and incidence of LGA in NGT 

FPG 

(mmoi/L) 

<4.3 

(Low FPG) 

2:4.3 

(High FPG) 

Total 

group 

LGA Total 

No Yes 

167 (93.3o/o of Low FPG) 12 (6.7o/o of Low FPG) 179 

(75.9% of no LGA) (46.2% of LGA) (72.8%) 

53 (79.1% of High FPG) 14 (20.9% of High FPG) 67 

(24.1 °/o of no LGA) 

220(89.4%) 

(53.8% of LGA) 

26(10.6o/o) 

(27.2o/o) 

246 

p value = 0.001. Chi square=1 0.39 
FPG= fasting plasma glucose; LGA= large for gestational age. 

When both high fasting blood glucose and high triglycerides were analysed in 

NGT mothers, the results are as shown in Table 6. 
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Table 6. Cross tabulation between triglycerides ~nd FPG groups and incidence 

of LGA in NGT mothers 

Number of risk. factors LGA 

No 

0 134 (95%) 

(Low FPG and normal TG) 

1 71 (85.5o/o) 

(Has high FPG or high TG) 

2 15 (68.2o/o) 

(Has both high FPG and TG) 

Total 220 (89.4%) 

Yes 

7 (5%) 

12 (14.5o/o) 

7 (31.8%) 

26 (10.6o/o) 

Total 

141 

(57.3%) 

83 

(33.7o/o) 

22 

(9.0°/o) 

246 

p value < 0.001, Chi square = 16.52 . 
FPG= fasting plasma glucose; TG= triglycerides; LGA= large for gestational age. 

If a patient had both FPG > 4.3 mmoi/L and hypertriglyceridemia, the risk 

of getting LGA newborn was raised to 31.8%. If a patient did not have any of the 

factors mentioned above, the risk of getting LGA infant was only 5%. This result 

was highly significant (p < 0.001 ). In other words, high fasting blood glucose 
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(~4.3mmoi/L) combined with fasting triglycerides taken between 24 - 32 weeks 

gestation was an even better predictor of LGA babies in NGT pregnant mothers. 

Discussion 

Characteristics of study sample 

The incidence of IGT obtained in this study was 7.9°/o. A higher value, 

19.7%,, was obtained in a previous study conducted in HUSM between July 1999 

to October 2000 by Nor Haznita (2002). On the other hand, the results obtained 

in this study were lower compared to the study in University Hospital, Kuala 

Lumpur (Premitha, 1994). In the study by Premitha (1994), the prevalence of IGT 

in Malaysia was 12.7% with 10.2o/o in Malays. Another explanation for the lower 

than expected percentage of patients with IGT was the bias in sampling, as many 

patients with previous history of IGT or other risk factors which indica~ed a need 

to check their diabetes status had their MOGTT done earlier in pregnancy and 

they were reluctant to repeat MOGTT for this study. 

Biochemical values and racial bias 
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The cut-off value for high triglycerides in thi~ study was 2. 78 mmoi/L which 

was slightly lower than the value obtained by Kitajima et a/.(2001) 2.93 mmoi/L. 

This may be explained by the fact that although the subjects in Kitajima's study 

were non-diabetic, they had positive diabetic screens, while in this study the non

diabetics were grouped without knowing their screening status. The study by 

Knopp eta/. (1992) on the other hand, obtained a much lower value which was 

2.28 mmoi/L. The difference of the findings may be attributed to racial differences 

and should be looked into further in future studies. 

The majority of the subjects in this study were Malay. Only 13 Chinese 

participants were involved (4.9°/o of 267 participants) and 11 of them were in the 

NGT group making up 4.5°k of the group and another two were in the IGT group 

(9.5o/o). There were no Indian subjects involved in this study. Racial factor, which 

could affect the biochemical results and the pregnancy outcome, was almost 

negligible in this study as 95% of the study samples were Malay. This could not 

be due to bias in sampling because the majority of the local population were 

Malay and they therefore comprised the majority of mothers who sought 

antenatal care at the health centers involved. 

Outcome measured 
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When each of the variables was related w~th birth weight, it was noted that 

birth weight was seen to be affected by many interactive factors. Four factors 

which corrrelated significantly with newborn weight were BMI, FPG, 2HPPPG 

and gestation at delivery. However,after correction of gestational age at delivery, 

only BMI (r-0.30, p<0.001) and FPG (r-0.248, p<0.001) were found to be most 

significantly associated with birth weight while the rest of the variables showed 

only very weak correlation with birth weight (check: Table 2 lists 7 variables)) 

Contrary to previous studies (Knopp et a/., 1992; Alvarez et a/., 1996; 

Couch et a/., 1998; Kitajima et a/., 2001; Di Cianni et a/., 2002), this study 

showed that fasting triglycerides were not significantly associated with newborn 

weight. This finding supports similar findings by other studies (Roy et a/., 1994; 

Sanchez et a/., 2003). May be if gestation at blood taking was narrowed to within 

one or two weeks rather than eight weeks as in this study, we may get more 

consistent triglycerides results. The fact that triglycerides increased with duration 

of gestation was shown by Montelongo eta/. (1992). The relationship between 

BMI and dyslipidemia was also confirmed in non pregnant (Wilsgaard & Arnesen, 

2004; Zhai eta/., 2004) as well as in pregnant patients (Ramsay eta/., 2002). 

Even though triglycerides did not have significant linear relationship with 

18 



newborn weight, high triglycerides was shown to have a significant relationship 

with risk of having LGA newborn (OR=1.476, .p=0.039). After binary logistic 

stepwise analysis was done on all eight variables (age, gravidity, BMI, diabetes 

history, FPG, 2HPPPG, fasting triglycerides and fasting cholesterol), both FPG 

(OR=3, p=0.027) and 2HPPPG (OR=1.633, p=0.044) were also found to have 

significant relationship with LGA newborn (Table 3). 

The associations derived from this binary regression though are still 

questionable because of inadequate number of samples in LGA group {26) and 

uneven distribution of number of samples in both groups (LGA = 26 and normal 

weight = 220) (Table 4). Logistic regression is not the best method to 

demonstrate relationship when the sample sizes are highly disproportionate. A 

better way of demonstrating the relationship between the two is through cross 

tabulation. The effect of other factors could be downplayed here as we have 

already tested correlation between triglycerides and other variables which were 

either weak or not significant. From the cross tabulation between triglycerides 

groups and LGA, high triglyglycerides (n=60) increased the risk of having LGA 

babies by two fold compared to the general study population (n=246) (20o/o 

versus 10.6%). 

When non-diabetic sujects were placed in two groups according to their 
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FPG either above the 75th centile (FPG ;:::: 4.3 mmoi/L) or below, it was found that 

subjects with high FPG had triple the risk of getting LGA newborns compared to 

the other group. This test was highly significant (p < 0.001) (Table 5). 

When these two factors were considered together, i.e., high FPG and high 

triglycerides, the incidence of LGA newborn was even better predicted. A patient 

with both risk factors i.e., a high triglycerides and a high FPG had three times 

greater the chance of getting a LGA newborn compared to the general study 

population (n=246) and six times more chance compared to those without these 

two factors. Indeed this was found to be a significant predictor (p<0.001) and 

could well be applied clinically (Table 6) . 

Conclusion 

From the study we found that in NGT expectant mothers, the level of 

serum triglycerides in mid pregnancy did not have a significant correlation with 

newborn weight. Newborn weight after adjustment of sex and gestation at 

delivery was still best related to maternal FPG and BMI. On the other hand, high 

triglycerides (> 2.78 mmoi/L) was found to be one of the predictors of LGA 

newborn. The incidence of LGA was also significantly related with MOGTI 

results. With high triglycerides (;:::2.78mmolll) and FPG (> 4.3 mmoi/L) there was 

an almost 1 in 3 chance (31.8o/o) that the newborn would be big( oversize > 53 em 
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long and overweight > 4.0 kg) . Without both factors, there was 95o/o likelihood 

the newborn would be of normal size(approximately 53 em long and less or 

equal to 3.0 kg). 

Impact of this study 

This study has shown that the fasting triglycerides level in mid-pregnancy 

played a role in predicting the risk of getting large for gestational age newborn. 

The plasma glucose status in particular, the fasting plasma glucose also played a 

significant role in predicting large for gestational age incidence. Screening all 

pregnant mothers for fasting plasma glucose and fasting triglycerides at mid-

• pregnancy may be adopted as a practice in antenatal clinics to increase the rate 

of identifying expectant mothers at risk of getting large for gestational age 

newborn. This screening is simpler and cheaper and is a better option than the 

universal screening for gestational diabetes mellitus with glucose challenge test, 

which is more time consuming, costly and less acceptable for most expectant 

mothers. 

Future direction 
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Based on these data, a larger prospective population-based study seems 

justified to verify the findings in this study as well as to come up with suggestions 

which can be used in the screening protocol at antenatal clinics in Malaysia. 

lnterventional study with diet modification for expectant mothers with high 

triglycerides at mid-pregnancy could be conducted if ju&tjfied to investigate the 

effect of dietary modification on newborn outcome parti(fylarly the weight of the 
·:· 

newborn. 
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