
Birth Weight (Kg)

Gestational Age (weeks)

Parity

CRP Level (mg/L)

Platelet Count (x109/l)

Leukocyte Count (x109/L)

Time of Onset (days)

Serum Vitamin D (ng/mL)

Weight (Kg)

Gestational Age (weeks)

Parity

CRP Level (mg/L)

Platelet Count (x109/l)

Leukocyte Count(x109/L)

Serum Vitamin D (ng/mL)

CONTROLS

(n=50)

Mean±SD

2.68±0.55

37.42±0.57

2.52±1.51

17.90±12.00

113.42±51.03

22.18±12.28

2.10±0.83

10.56±5.83

2.53±0.47

37.52±0.73

2.40±1.32

1.48±1.25

214.96±62.65

9.97±4.60

22.18±4.44

Median

2.70

37.0

2.0

13.60

120.00

20.25

2.00

9.04

2.55

37.0

2.0

0.95

200.00

9.00

22.50

Minimum

1.50

37.0

0

5.5

10.0

1.50

1.0

3.26

1.40

37.0

0

0.1

115.0

4.0

13.68

Maximum

4.60

39.0

6

65.0

250.0

46.32

3.0

23.61

3.90

39.0

5

4.5

450.0

25.0

31.22

Range

3.10

2.0

6

59.5

240.0

44.82

2.0

20.36

2.50

2.0

5

4.4

335.0

21.0

17.55
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ABSTRACT
 
Background: Variations in lipid profile are associated with body fat and BMI. In pregnancy, there is an 
increased demand of nutrients, especially for fats, for fetal development and its growth, which may disturb 
lipid metabolism. The objective of this study was to find out the associations between maternal body fat 
percentage (fat%) and BMI with lipid profile during second trimester of pregnancy.

Methods: A cross sectional study was designed on pregnant women of second trimester. These patients 
were recruited from gynae OPD during their antenatal checkup. After an informed consent Fasting blood 
samples were taken, BMI and body fat was calculated using Omron 308C body fat analyzer. Serum was 
extracted and lipid profile was analyzed on automated spectrophotometer analyzer at 546nm wavelength. 

Results: A total of 84 patients were selected. Cholesterol was highest in younger age (<20). TGs were 
generally high in all age groups. Patients with low BMI (less than 18), had normal lipid profile, whereas, normal 
and high BMI patients had high cholesterol, TGs, LDL, HDL and VLDL. Obese had higher values for TGs, HDL, 
and VLDL with cholesterol on the upper limit. Cholesterol, in obese patients with very high body fat 
percentage, was not found elevated, but the results were not statistically significant. However, patients with 
body fat values as low, normal and high, all had high levels of cholesterol TGs, HDL and VLDL, statistically 
showing no difference.

Conclusion: Lipid profile and BMI were found independent variables having no association with body fat 
percentage during second trimester of pregnancy.
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INTRODUCTION

Pregnancy, a time of increased demands for the 
growth and development of fetus, creates 
profound changes in the female body. These 
changes are for buildup of metabolic fuels, which 
may bring about alteration in lipid profile due to 
hormonal changes throughout pregnancy in differ-
ent trimesters.1 Increase in insulin secretion leads to 
excessive storage of glycogen in tissues as well as 
increase in storage of fat and decrease in lipolysis in 
the adipose tissue.2 From the second trimester 
onwards adjustments in fuel comes about in mater-

nal metabolism which spares glucose for the utiliza-
tion of fetus, increases fatty acids concentration in 
plasma leading to complications like Gestational 
Diabetes and pre-eclampsia.3 Although the exact 
mechanism how these complications affect the 
outcome of fetus is yet to be fully understood, there 
is increasing evidence that factors associated with 
mother, such as BMI, eating habits or social behav-
ior or physical activity, can affect both the mother 
as well as growth of fetus.4

Lipid variation can be influenced by social status, 
diet and ethnic differences during second trimester 
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of pregnancy and is required to be studied in low 
socioeconomic strata of developing countries like 
Pakistan. Changes with gestational age of total 
serum cholesterol, triglycerides (TGs), low-density 
lipoprotein (LDL) and high-density lipoprotein (HDL) 
are not well described during the second trimester 
of pregnancy.5 These variables increase markedly 
during pregnancy, but there is a lot of variation in 
these studies.6-9 It has been observed that distur-
bance in lipid metabolism of the pregnant female, 
especially which alter theatherogenic lipid profile 
are amongst the factors, which have been found 
involved in starting pathological processes.10 There-
fore, during pregnancy it is important to investigate 
the associations between body fat, BMI and lipid 
profile. This study was designed to investigate the 
associations between maternal body fat percent-
age and BMI with lipid profile during second trimes-
ter of pregnancy of females of low socioeconomic 
strata.

METHODOLOGY

This cross sectional study was conducted at Dr. 
Ziauddin Hospital Karachi Pakistan. A total of 84 
women between 24 to 28 weeks of conception 
were recruited from the gynaecology and obstet-
rics department coming for regular antenatal 
check-ups from August 2018 to March 2018. Prior to 
sample collection, the study approval was sort from 
the Ziauddin University Ethics Review Committee. All 
patientswere provided informed, written consent 
and lab results.

All the women before enrolment were asked to sign 
a written informed consent. A detailed antenatal 
history was taken regarding parity, gestational com-
plications and family history of gestational diabetes, 
eclampsia and pre-eclampsia. Women having 
comorbid before pregnancy like thyroid disorder, 
type 2 diabetes, renal disorders etc., twin pregnan-
cy and dropouts were excluded.

Using height in feet and inches and weight in 
pounds, body fat% and BMI by OMRON hand held 
body analyser model HBF-306C using Bioelectrical 
Impedance Method. After 12-hours of fasting 10cc 
of venous blood for lipid profile was collected under 
aseptic precautions. It was determined using 
Merck’s automated spectrophotometer analyzer at 
546nm wavelength. The patient’s lipid profile value-
swere compared with the values recommended by 
National Cholesterol Education Program’s (NCEP’s) 
ATPIII (Adult Treatment Panel III) guidelines for man-
aging cholesterol in adults. 

All the statistical analysis were done using SPSS 
version 20. The quantitative variables were present-
ed as mean and standard deviation in tables and 
graph. One way ANOVA was used for calculating p 
value at confidence level 95%. 

RESULTS

A total of 84 patients were included in the study 
who were in their second trimester of gestation. 
Means of baseline characteristics are given in Table 
1. The mean age of patients was found to be statisti-
cally significant.

Table 1: Baseline Characteristics of study partici-
pants.

*p value <0.05 (One way Anova)
†Triglycerides, Low-density lipid, high-density lipid, very low-density 
lipid

Means and standard deviation of lipid profile com-
pared with age, BMI and body fat% are shown in 
Table 2.
 
Mean Age Compared with Mean Lipid Profile: Mean 
cholesterol levels were generally high in all age 
groups but younger age group had the highest 
levels. Mean TGs levels were found to be highest in 
age groups between 20 to 30 and above 30. HDL 
and VLDL levels were high in all the age groups. 
Mean LDL values were normal in younger age 
groups. The means age and lipid profile of the 
patients were found to be statistically insignificant 
(Table 2).

Mean BMI with Mean Lipid Profile: Patients with low 
BMI (less than 18), had normal lipid profile except 
LDL, whereas, normal and overweight BMI patients 
had high cholesterol, TGs, LDL and VLDL. Obese 
had higher values for TGs, LDL and VLDL with choles-
terol on the upper limit. The results were found to be 
statistically insignificant (Table 2, Figure 1).

Mean Body Fat% with Mean Lipid Profile: Mean 
cholesterol levels were found elevated in patients 
having low, normal and high body fatpercentage. 
These results were not statistically significant. Where-
as, in general, patients had high levels of cholester-
ol, Triglycerides, LDL and VLDL irrespective of their 
low or normal or high body fat percentages (statisti-
cally not significant). However, levels of LDL were 
found statistically significant (0.03) in all categories 
of body fat groups. Obese patients having high 

Age in years

Gestational weeks

Total Lipids

Cholesterol

TGs†

HDL†

LDL†

VLDL†

Mean

25.43

27.33

907.19

214.82

178.17

51.73

129.93

35.63

Std. Deviation

5.511

2.58

107.73

44.25

53.74

10.51

41.24

10.75

p-Value

0.001

0.067

0.475

0.119

0.695

0.512

0.30

0.695
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body fat% had only high level of TGs and VLDL 
whereas cholesterol, HDL and LDL were found to be 

within normal limits but p value is statistically insignifi-
cant (Table 2).

LIPID PROFILE

Total Lipids
mg/dl

Mean ± SD Mean ± SD Mean ± SD

PARAMETERS

AGE (N)

>20 (22)

20-30 (49)

>30 (13)

p value

BMI* (N)

Low**(3)

Normal**(43)

Overweight**(23)

Obese**(15)

p value*

BODY FAT%

Low†(20)

Normal†(39)

High†(19)

Very high†(6)

p value*

922.73 ± 118.52

901.31 ± 109.28

903.08 ± 85.54

0.74

816.00 ± 28.36

924.70 ± 112.74

898.43 ± 107.24

888.67 ± 96.27

0.28

895.80 ± 121.16

922.59 ± 104.42

904.63 ± 97.76

853.17 ± 117.04

0.48

227.41± 52.72

210.51± 41.41

209.77 ± 37.73

0.302

180.00 ± 13

221.33 ± 44.26

217.00 ± 46.30

199.80 ± 41.21

0.21

210.50 ± 51.71

223.08 ± 40.24

214.21 ± 42.62

177.50 ± 34.86

0.12

166.18± 40.29

181.59± 56.83

185.54± 61.99

0.47

151.33± 11.02

183.81± 59.75

161.70± 34.21

192.60± 60.27

0.22

174.70± 51.43

176.82± 55.83

176.53± 46.89

203.67± 73.63

0.70

Cholesterol
mg/dl

TGs
mg/dl

Mean ± SD

55.82± 10.02

49.85± 10.68

51.92± 9.34

0.085

48.57± 8.45

54.51± 9.73

48.09± 11.45

50.00± 10.19

0.09

51.15± 12.45

53.09± 10.74

48.89± 8.34

53.83± 8.23

0.51

HDL
mg/dl

Mean ± SD

40.76± 47.96

126.44± 38.24

124.74± 39.97

0.36

118.40± 41.26

132.47± 40.36

138.83± 40.03

111.28± 43.44

0.21

129.61± 48.93

135.94± 34.66

132.75± 41.03

82.93± 31.46

0.03

LDL
mg/dl

Mean ± SD

33.24± 8.06

36.32± 11.37

37.11± 12.40

0.47

30.27± 2.20

36.76± 11.95

32.34± 6.84

38.52± 12.05

0.22

34.94± 10.29

35.36± 11.17

35.31± 9.38

40.73± 14.73

0.70

VLDL
mg/dl

p value < 0.05 (one way Anova)
**BMI: Body mass index, Low: less than18.5, Normal: 18.5-24.9, Overweight 25- 29.9, Obese: greater than 30. 
†Body fat%:- Low: <21, Normal: 21-32.9, High: 33-38.9, Very high: 39 and above

Figure 1: Comparison of subject’s lipid profile with normal values according to Adult Treatment Panel III of 
National Cholesterol Education Program (NCEP).
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Table 2: Comparison of lipid profile with age, BMI and body fat%.



DISCUSSION

In this study, 38 (41%) pregnant females were 
overweight to obese. During pregnancy, maternal 
weight gain is physiological and is due to extra 
deposition of proteins, fats and water in the intracel-
lular compartment to cope with increasedmetabol-
ic demands imposed by pregnancy. In response to 
increased requirements the maternal body switches 
over from carbohydrate utilization to fat mobiliza-
tion facilitated by insulin resistance and increase in 
hormonal concentration plasma of lipolytic activi-
ty.11, 12

In this study, the cholesterol levels were found 
highest in young mothers less than 20 years, during 
their second trimester. Studies show that significant 
higher expression of proprotein convertase subtilis-
in/kexin type 9 (PCSK9), in placenta lowers the trans-
portation of cholesterol to fetus.13 PCSK9 is a protein 
that binds to the LDL receptor and blocks the trans-
portation of lipids, including cholesterol.14 Generally, 
it is believed that as the maternal serum cholesterol 
increases cholesterol transportation to the fetus 
increases. Since Cholesterol is vital for the develop-
ment of normal fetus, e.g., membranes, hormones, 
brain etc. therefore, fetus fulfills its requirement 
through endogenous synthesis and exogenous 
transfer from mother.15 Thus it can be anticipated 
that the transfer of the cholesterol from mother to 
the fetus circulation may be need based and is 
altered in case of maternal hypercholesterolemia.

Obese pregnant women had higher values for TGs, 
LDL and VLDL with cholesterol on the upper limit. 
The results were found to be statistically insignificant 
(Table 2). Patients with low BMI (less than 18), had 
normal lipid profile except LDL, whereas, normal 
and overweight BMI patients had high cholesterol, 
TGs, LDL and VLDL. Lipid abnormalities, mostly 
elevated levels of TG, TC, LDL, and VLDL are present 
in pre-eclamptics. High TG levels and maternal 
obesity are associated with preeclampsia among 
pregnant women in the Cape Coast Metropolis.16 
An assessment of all lipid fractions among three age 
groups of pregnant women; up to 20-years, 
20-30-years and 31-years and above, no statistically 
significant differences were found. This shows that 
there is probably no age-related effect on lipid 
metabolism in the women in their second trimester. 
A similar study from Nigeria on evaluation of predis-
position of pregnancy to atherosclerosis, showed 
similar age related results and concluded that with 
even significantly  increase in plasma lipids, normal 
pregnancy in Nigerian women does not appear to 
be at risk.17

In this study we observed that patients (3.5%) with 
low BMI (less than 18), had normal lipid profile, 
whereas, normal (51%), overweight (27%) and 
obese (18%) had high cholesterol, TGs, HDL, LDL and 
VLDL. Studies have shown that during pregnancy 

too high or too low BMI can lead to complications in 
mothers. A study conducted in Scotland on 109,592 
pregnant women analyzed BMI dividing it into five 
groups, underweight (BMI <18.5), normal weight 
(BMI 18.5-24.9), overweight (BMI 25-29.9), obese 
(BMI 30-35) and severely obese (BMI >35). The study 
concluded that risk of maternal complications 
increases when BMI increases. Very obese women 
are three times more at risk of hypertension and 
gestational diabetes. Moreover, the study also 
showed all increase weight categories in compari-
son to maternal normal weight, are more at risk of 
hospital admissions, in duration as well as number of 
times. In contrast to 8% risk for admission in normal 
women, the risk substantially increased for 
overweight, obese and severely obese, 16%, 45% 
and 88% respectively.18

CONCLUSION

Lipid profile and BMI were found independent 
variables having no association with body fat% 
during second trimester of pregnancy.
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