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Abstract: A physiological increase in plasma lipids occurs during normal pregnancy. 

However, this occurrence is not atherogenic because it is regulated by hormones. 

Although the majority of the changes that occur during pregnancy are transient, 

they do coincide with established cardiovascular disease (CVD) risk factors when it 

comes to parity. The focus on the study was to compare atherogenic indices among 

various groups of parity. Fifty normotensive pregnant female subjects were chosen at 

random from Rivers State University and the Rivers State University Teaching 

Hospital (RSUTH) for this study in their second trimester. They were divided into 

three groups; 20 nulliparous women, 13 primiparous women and 17 multiparous 

women. Blood was drawn for the analysis of atherogenic indices; atherogenic index of 

plasma (AIP), atherogenic coefficient (AC), Castelli Risk Index I and II (CRI1, CRI-

2) and Apo B/Apo A1. The comparison was done and it was revealed that atherogenic 

indices showed no notable difference (p>0.05) in the parity groups. As a result, the 

study has reported that parity does not have any effect on the level of atherogenic 

markers in pregnant with normal blood pressure in RSUTH. 
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1. Introduction 

During pregnancy, a woman's body goes through a lot of changes. In addition to 

weight gain and the accumulation of abdominal fat, pregnancy is accompanied by a 

number of physiological changes, such as increased insulin resistance, higher 

cholesterol levels, and structural heart defects like an enlarged left ventricular 

mass and end-systolic volume. The majority of changes brought on by pregnancy are 

merely transient, but because they overlap with recognized risk factors for 

cardiovascular disease, they may have long-term consequences [5]. Improved 

CVD risk prediction can be achieved by acknowledging the increased cardiovascular 

demand during pregnancy. A physiological response in the second trimester causes 

mothers' energy metabolism to shift towards lipolysis, ensuring the infant has a 

consistent source of fuel [6, 7]. 
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Early pregnancy has been linked to somewhat raised lipidemia, with trimesters 

two and three showing the largest increases [7, 8, 9]. It is still challenging to 

determine if an increase in lipids is risky or normal. 

Although it is normal for plasma lipid levels to rise during pregnancy, this rise is not 

atherogenic [10] because hormones [11] regulate it. The system that typically 

regulates physiologic hyperlipidemia may not function properly in challenging 

pregnancies. The development of pregnancy-induced hypertension is thought to be 

influenced by aberrant lipid metabolism [10]. 

There is proof that increases in lipid and lipoprotein metabolism during the second 

trimester exceed the amount of risk for cardiovascular disease that is deemed safe [9]. 

Hyperphagia and increased lipogenesis are linked to pregnancy-related weight gain. 

Maternal hypertriglyceridemia is essential in late pregnancy, notably, as a source of 

triglycerides for milk production just before birth [9]. To meet the metabolic demands 

of both the mother and the baby, a larger amount of lipid must be produced throughout 

pregnancy. 

It has been claimed that specific lipoprotein ratios, frequently referred to as 

"atherogenic indices," have been devised to improve the predictive usefulness of the 

lipid profile. A few of the several atherogenic indicators are the atherogenic index of 

plasma (AIP), the Castelli Risk Index I and II (CRI), the atherogenic coefficient (AC), 

and apolipoprotein B/A1. AIP is calculated using serum HDLc and triglyceride values. 

Because it reveals several connections between various lipoprotein metabolisms, this 

ratio of triglycerides to HDLc can be used as a predictor of plasma 

atherogenicity. CRI-I and CRI-II are more accurate predictors of vascular events in the 

future compared to lipid measurements used alone. The maximum number of full-term 

(20- week) pregnancies that a woman can carry is known as parity (length varies by 

area, 20–28 weeks depending on viability age). The length of the pregnancy before 

delivery, not the condition of the child after birth, determines parity [12]. Even if a 

mother bears a child to viable age but the child is stillborn, this is true. Women who 

have never carried a pregnancy to term are referred to as "nulliparous" or "para 

0"[13]. A primipara or primip is a woman who has only ever given birth once. A 

lady is said to as multipara if she has given birth twice, three times, or more. A woman 

who has given birth five times or more is known as a "great multipara" in medical 

jargon [14]. 

It is unclear whether hyperlipidemia in the second half of pregnancy in some 

women is a common reaction to pregnancy, a sign of an illness, or something else 

different. It is crucial to determine whether hyperlipidemia is related to parity and 

whether it responds differently to pregnancy. In order to evaluate the advantages of 

early detection in the diagnosis and management of cardiovascular disease, further 

study must be conducted. 
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2. Materials and Methods 

2.1. Study Location 

In Port Harcourt, the state capital of Rivers State, where both Rivers State University 

Teaching Hospital and Rivers State University (formerly known as Braithwaite 

Memorial Specialist Hospital) are located, this study was conducted. 

2.2. Characteristics of Subjects that Participated in the Study 

Upon verification that each participant met the inclusion and exclusion 

requirements for the questionnaire, participants were chosen at random from Rivers 

State University and the teaching hospital there are two examples. The study included 

50 normotensive women of various parity phases, all of which were pregnant. 

Inclusion Criteria 

All pregnant women who satisfied the inclusion requirements for the study and had 

normal blood pressure were included, regardless of whether they were taking any 

drugs or getting routine prenatal care were included. 

Exclusion Criteria 

Participants who were excluded from participating in the study were those who 

displayed symptoms of illness, had a history of infectious diseases or an underlying 

chronic condition (such stomach and intestinal conditions, bleeding during pregnancy, 

cancer, tuberculosis, diabetes diagnosed, heart disease, a history of blood transfusions, 

surgery, or the inability to give informed permission). 

2.3. Ethical Consideration and Informed Consent 

The study's protocol was approved by the research ethics committee of the Rivers 

State Ministry of Health in Port Harcourt, Nigeria. When the ladies were counselled 

regarding the hospital's policy of screening all pregnant women for HIV and the 

benefits of attendance for those who may be negative, verbal informed consent was 

acquired for this study. The study's details were also given to women who weren't 

expecting a baby. Every datum was handled with appropriate sensitivity and 

confidentiality. The required demographic data were requested of and submitted by 

the participants. The parity of the mother and the timing of her last period were 

among the information the attending physician recorded regarding the pregnancy. 

2.4. Experimental Design 

50 women from Rivers State University Teaching Hospital and Rivers State 

University participated in the study in Port Harcourt, Rivers State, Nigeria. The 50 

pregnant women in their second trimester with normal blood pressure had three groups 

based on parity. Detailed categories are shown in Table 1 below. 
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Table 1. Groupings of Subjects 

Groups Conditions 

Group 1 20 Nulliparous women 

Group 2 13 Primiparous women 

Group 3   17 Multiparous 

TOTAL 100 PARTICIPANTS 

2.5. Blood Sample Collection 

Blood samples taken while fasting were taken via venipuncture [15,16]. The 

blood was drawn centrifuged for ten minutes after pouring into plain vacutainer tubes 

at 1500 rpm [17–19]. The serum was combined and maintained at a low temperature 

of 4°C prior to analysis for apoA1, apoB, High-density lipoprotein cholesterol (HDL-

c), triglycerides, and total cholesterol. 

2.6. Biochemical Determinations 

Biochemical analysis of apo A1 and apo B, triglycerides, HDL-c, and total cholesterol 

in fasting blood samples was performed. To separate the serum, blood samples were 

taken into regular bottles and centrifuged. The medical laboratory science lab at 

Rivers State University in Port Harcourt is where the laboratory tests were performed. 

Determination of Apo Lipoprotein A1 in Human Serum 

The turbidimetric approach was used to quantitatively assess apolipoprotein A1 [17]. 

Reference Range 

For Women = (108 - 225 mg/dl). 

Apolipoprotein B Levels in Human Serum Determination 

The turbidimetric approach was used to quantify apolipoprotein B [17]. 

Reference Range 

For Women = (60 -117 mg/dl). 

Total Cholesterol in Serum Measurement 

By using an enzymatic technique, total cholesterol was quantitatively quantified [18]. 

Reference Range 

< 5.17mmol/l= Desirable 

5.17 – 6.18mmol/l =Borderline 

>6.20 mmol/l =High 

High-Density Lipoprotein (HDL) Cholesterol Levels in Serum Analysis 

By using an enzymatic technique, HDL-C was quantitatively quantified [19]. 
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1.04 mmol/l is the reference range. 

Triglyceride Measurement in Serum 

Triglycerides are determined quantitatively by enzymatic method [20]. 

Reference Range 

Up to 1.71 mmol/l, Increased from 2.29 mmol/l 

Low-Density Cholesterol Measurement (LDL-C) 

LDL cholesterol was calculated using Friedewald's formula [21]. 

Calculation 

LDL cholesterol levels in the serum sample were derived by subtracting the total 

cholesterol, triglyceride, and high-density lipoprotein (HDL) values from the total 

cholesterol value. 

LDL – Cholesterol = Total Cholesterol – (TG/2.2) – HDL  

Reference Range 

(3.8 - 4.9) mmol/l 

Assessment of Lipids, Atherogenic Index, and Lipid Ratio 

Raised TG levels of 1.7 mmol/L, decreased HDL-C levels of 1.03 mmol/L in 

males and 1.30 mmol/L in females, and TC levels of 5.2 mmol/L (200 mg/dl) were all 

considered to be lipid abnormalities [22]. The atherogenic index and lipid ratios were 

calculated using the following common formulas: 

AIP = Log ( TG/ HDL-C) 

Reference Range =     Low risk (-0.3 – 0.1), Moderate risk (0.1 – 0.24), High risk 

(>0.24). 

CRI-1 = TC/HDL-C 

Reference Range = Low risk (< 1-3), Moderate risk (3-5), High risk (>5). 

CRI-II = LDL-C /HDL-C 

Reference Range =Low risk (< 1-3), Moderate risk (3- 5), High risk (> 5). 

AC = TC – HDL-C/ HDL-C (Reference >3.0). 

Apo B/ Apo A1 

Reference range = (low risk 0.30, moderate risk 0.6 and high risk 0.8). 

2.7. Statistical Analysis 

The investigation's findings were evaluated using GraphPad Prism version 8.0.2.263. 

The mean and standard deviation of the data were displayed. To evaluate mean 

differences, a one-way analysis of variance (ANOVA) was used, and then Tukey's 

test. The significance threshold was set at 0.05. 
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3. Results 

The effects of parity on atherogenic indices (AIP, CRI1, CRI2, AC, Apo B/ApoA1) in 

normotensive pregnant women during the second trimester are shown in Tables 2 and 

3. In normotensive pregnant women in the second trimester, parity did not 

significantly affect any of the atherogenic indices (p<0.05). 

Table 2. Effect of Parity on Atherogenic Indices in Normotensive 2nd Trimester 

Parameters 
 

Normotensive women 
 

P-value F-value 

 
Nulliparous 

n=20 

Primiparous(>1) 

n=13 

Multiparous (≥ 5) 

n = 17 

 

AIP 
0.18 ± 0.04 0.21 ± 0.06 0.17 ± 0.06 0.1715 1.8310 

CRI 1 
5.47 ± 0.94 5.27 ± 0.26 5.15 ± 1.28 0.6915 0.3718 

CRI 2 
3.81 ± 0.92 3.55 ± 1.20 3.53 ± 1.22 0.6858 0.3802 

AC 
4.47 ± 0.94 4.27 ± 1.26 4.15 ± 1,28 0.6915 0.3718 

APoB/APoA1 
0.38 ± 0.03 0.38 ± 0.06 0.37 ± 0.05 0.6216 0.4802 

Table 3. The ANOVA Post – Hoc Findings Using Turkey Multiple Comparison Test for Effect of Parity on 

Atherogenic Indices (Normotensive 2nd Trimester) 

 
Parameters Nulliparous vs 

Primiparous 

Nulliparous vs 

Multiparous 

Primiparous vs 

Multiparous 

 

 
AIP 0.4211 0.7294 0.1486 

 

 CRI 1 0.8744 0.6743 0.9569  

 CRI 2 0.7786 0.7133 0.9986  

 AC 0.8744 0.6743 0.9569  

 APoB/APoA1 0.9838 0.6141 0.7756  

4. Discussion 

Few studies have examined a variety of cardiovascular outcomes, and the 

conclusions of those that have regarding the connection between parity and CVD, are 

inconclusive. Nobody can say for sure if there is a connection between parity and 

CVD that goes beyond chance. Each year, more than 200 million women give birth 

around the world, and the majority of them deliver healthy children. As a result of 

changes in hormonal status during pregnancy, sex hormones activate adaptive 

mechanisms. One of these is the claimed shift in metabolism from lipids to energy. In 

other words, the physiological dyslipidaemia [23] that develops in pregnant 

women can be assessed using lipid indices. 

In this study, second-trimester atherogenic indices in normotensive pregnant women 

were compared based on parity. There was no notable change in atherogenic indices 

among various parity groups in pregnant women with healthy blood pressure. This 

implies that parity had no impact on atherogenic indicators in pregnant women in the 

second trimester of pregnancy. This might be brought on to the fact that 



                  

                 45 

 

https://doi.org/10.58612/hs115 

 

physiologically-driven changes in plasma lipids that happens throughout a healthy 

pregnancy [10], which is hormonally controlled do not in actual fact cause atherogenic 

problems particularly when the women are apparently healthy. Studies with 

comparable design supported the conclusion o f  t h i s  s t u d y  [24, 25, and 26]. 

H o w e v e r ,  another study that was similar contradicted the findings of this study. 

[27, 28, 29, 30, 31]. Whether parity causes changes in atherogenic indices would need 

further studies especially on subjects with condition like hypertension to determine 

with the coexistence of hypertension in pregnancy can spike atherogenicity. 

5. Conclusion 

The finding from this study has pointed that parity does not affect atherogenic markers 

in pregnant women with health blood pressure at their second trimester. Further 

studies are required to focus on other phases of pregnancies such as first and third 

trimester, and also in other coexisting metabolic disorders. 
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