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ABSTRACT 

Beside hormonal factors, high intake of fat and waist to hip ratio (WHR) are predicted as risk 

factors to the increasing of LDL levels in menopause women. The aim of the present study 

was to assess the association of fat intake and WHR with LDL levels in menopause women. 

A cross sectional study was conducted in a simple random sample of 33 menopause women 

aged 45-65 years old in Posyandu Ngudi Waluyo Surakarta. An average of three 24-hour 

dietary recalls of each woman was analyzed using Nutrisurvey to obtain fat intake. WHR and 

LDL concentration on each respondent were undertaken. The results of the research showed 

that 17 participants (51.5%) had high intake of fat, 26 participants (78.8%) with WHR more 

than 0.85 cm and 15 (45%) had LDL concentration above 150 mg/dL. There was no 

relationship between fat intake and LDL concentration (p=0.139) as well as WHR and LDL 

levels (p=0.67). This research concluded that both fat intake and WHR appeared not to be the 

risk factor to the increasing of LDL level in menopause women at the Posyandu Ngudi 

Waluyo Surakarta. 
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BACKGROUND 

Menopause is a natural phase that is experienced by women due to the depletion of sex 

steroid hormone, such as progesterone and estrogen [1] .The low level of estrogen and 

progesterone may alter lipid profiles, including Low Density Lipoprotein (LDL) [2]. The LDL 

level in menopause women will be significantly higher and the particles are denser compared 

with that in pre menopause women [2]. This condition may lead to the increasing risk of 

atherosclerosis and it can significantly increase cardiovascular diseases in women after 

menopause [3]. 
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There are some factors that may influence the LDL levels, and one of the factors is 

dietary intake of fat. Eating high-fat food will decrease the excretion of cholesterol and lower 

the LDL receptors activity, therefore the LDL levels in circulatory system will increase. High 

level of LDL in circulation will be oxidized and it may promote fat deposition in blood 

vessels and increase the risk of atherosclerosis [4]. Some research indicated that decreasing 

dietary fat intake will lower the LDL level in menopause women [5]. 

Another factor that may influence the LDL level is abdominal obesity. It has been 

reported that abdominal fat increases with menopause [6]. One of the indicators that can be 

used to determine abdominal obesity is waist to hip ratio (WHR). WHR can be used to 

measure different aspects of fat distribution and body composition [7]. Fat cells located in the 

abdominal wall have larger size and dominated by LDL, it means that the higher fat deposits 

in the abdominal cavity will be followed by higher levels of LDL [8]. 

The preliminary survey conducted in August 2015 at Posyandu Ngudi Waluyo showed 

that 60% of menopause women had LDL levels> 130mg / dL. This indicated high risk of 

degenerative diseases such as coronary heart disease. Based on those backgrounds, the 

researchers will examine the correlation between fat intake and WHR with LDL levels in 

menopause women at Posyandu Ngudi Waluyo Surakarta. 

 

METHODS 

This cross sectional study was conducted in August 2014 until November 2015 at 

Posyandu Ngudi Waluyo Surakarta. A total of 33 postmenopausal women involved in the 

study were recruited by using simple random sampling technique with a lottery system. The 

respondents who were taking medication that could affect the LDL level were excluded from 

the study. 

Dietary fat intake data 

Dietary fat intake data were obtained by interview using 3 x 24 hours non-consecutive 

food recall. The researcher documented all of the foods and drinks that had been consumed by 

the respondents for 3 non-consecutive days. The collected data then were analyzed with 

Nutrisurvey software. 

Waist to hip ratio data 

WHR ratio is defined as the ratio of waist circumference (the level midway between the 

superior anterior iliac crest and the lateral lower rib margin) divided by hip circumference 

(level of the bilateral great trochanters) [9]. WHR measurements were conducted by using a 

measuring tape or metlin to the nearest 0.1 cm. The measurements were performed two times. 

The average of 2 measurements of WHR was used to determine the amount of fat in the 

abdominal cavity. The categories of WHR were divided into two groups, normal WHR was 

<0.85 cm and high WHR was 0.85 cm  

The Data of LDL Levels  

LDL levels of blood were obtained from venous blood tests using enzymatic methods. 

The categories of LDL levels were divided into three groups, optimal LDL level was ≤ 129 

mg / dL, high borderline LDL level was 130-149 mg / dL, and high LDL level was ≥ 150 mg / 

dL. 
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Statistical analysis 

All of the results were analyzed using computer software. The analysis of statistical test 

between fat intake and LDL levels was done by using Spearman's Correlation Coefficient test; 

whereas statistical test between the WHR and LDL levels was conducted by using Pearson 

Product Moment test. The statistical significance was accepted at p<0.05. 

 

RESULTS AND DISCUSSION 

Characteristics of Respondents 

According to the results of the research, data characteristics of subjects can be seen in 

Table 1. 

Table 1. Characteristics of Respondents (n=33) 

Characteristics N % 

Age 

 45-59 years old 23 69.7 

 
60-65 years old 10 30.3 

Fat Intake 

 Adequate 16 48.5 

 
High 17 51.5 

WHR 

 Normal 7 21.2 

 
High 26 78.8 

Levels of LDL 

 Optimal  12 36.4 

 High Borderline 6 18.2 

 
High 15 45.5 

 

It could be seen in Table 1 that majority of the respondents (69.7 %) who were aged 45-

59 years old, had high WHR (78.8%), and had high level of LDL (45.5%). Some researchers 

found that age can influence the changes in body fat distribution, especially in abdominal fat 
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[10] and this can be indicated by the high WHR. The alteration of sex hormone on menopause 

women can lead to the visceral adipose tissue accumulation and deteriorated metabolic profile 

[11]. The lipolytic action of adipose tissue leads to the increase flux of free fatty acid in portal 

circulation to liver that may increase the availability of triglyceride and stimulate secretion of 

very low density lipoprotein. The hepatic lipase involved in the hydrolysis of triglyceride and 

phospholipid contains LDL particles. The higher hepatic lipase activity in menopause may 

increase the small dense of LDL subfraction that is potential for atherogenic [11]. 

Another factor that can influence LDL level is dietary fat intake. The total respondents 

who consumed high fat intake (> 30% of total energy) amounted for 51.5%. The respondents 

who had high fat intake consume foods with deep fry processing and cooking vegetables with 

coconut milk more often. Consuming high fat intake will lead to the higher LDL level and 

may increase the risk of cardiovascular disease [4]. 

The Relationship between Dietary Fat Intake and LDL Levels 

The data of fat intake were obtained from 3x24 hour non-consecutive food recall. The 

distribution of fat intake and LDL levels could be seen in Table 2. 

Table 2. The Correlation between Fat Intake and LDL Levels  

Variable Mean Std. Deviation Median p-value* 

Fat Intake 25.77 11.34 22.77 

0.261 

LDL Levels 142.22 35.62 143.44 

*Rank Sperman Test 

 

Based on Table 2, the mean of fat intake and LDL levels were 25.77 and 142.22, 

respectively. The correlation test between fat intake and LDL levels using Spearman rank 

correlation test showed that the statistical p-value was 0.261 (p≥0.05). This meant that there 

was no correlation between fat intake and LDL levels in menopause women.   

There are several types of fat, including saturated and unsaturated fat. Saturated fat is 

generally known as the type of fat that may have impact on the increase of LDL level; 

meanwhile, polyunsaturated fat has beneficial impact on lowering the LDL level [12]. This 

study did not differentiate the types of fat that were consumed by the respondents. Dietary 

food recall was recorded the total fat consumed; therefore, it might be the reason why there 

was no correlation between fat intake and LDL level in this study.  

Another factor that may influence LDL level is fiber intake. The high intake of fiber 

may lower the LDL level due to its mechanism to bind the cholesterol during the intraluminal 

formation of micelles [13]. The reduction of cholesterol in liver will lead to the clearance of 

LDL and lowering the LDL level [14]. This research did not examine the fiber intake of 

respondents. Therefore, the non- correlation between fat intake and LDL level maybe due to 

the high fiber intake of respondents that may influence the LDL level.  

The Correlation between WHR and LDL Levels 

The WHR data were obtained through waist and hip circumference measurements using 

measuring tape with 2 repetition of measurement. The distribution of WHR and LDL levels 

could be seen in Table 3 
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Table 3. The Relationship between WHR and LDL Levels  

Variable Mean Std.Deviation Median p-value* 

WHR 0.88 0.069 0,89 

0.674 

LDL Level 142.22 35.62 143,44 

*Product Moment Correlation Test 

Based on Table 3, the mean of WHR and LDL levels were 0.88 and 142.22, 

respectively. The correlation between WHR and LDL levels was tested by using Product 

Moment correlation test. The test showed that the p-value was 0.674 (p≥ 0.05). This means 

that there was no correlation between WHR and LDL levels in postmenopausal women.  

WHR is associated with abdominal obesity [14]. The higher fat deposits in the 

abdominal cavity will involve the excess exposure of liver with fatty acids. This mechanism 

may result in higher levels of LDL [14]. However, some research indicated that waist 

circumference is a better reflection of visceral fat compared to WHR [15]. This is because 

WHR does not reflect variations in accumulation of visceral fat only. Waist circumference 

reflects visceral and subcutaneous fat, while hip circumference reflects variation of bone, 

gluteal muscle, and subcutaneous gluteal fat [14]. Those explanations showed that waist and 

hip circumferences were both independently related to LDL level and it was confounded in 

WHR.  

In conclusion, there was no significant correlation between the intake of fat and WHR 

with LDL levels in menopause women at Posyandu Ngudi Waluyo Surakarta. Future research 

are needed to examine other factors that can affect LDL levels, such as the types of fat, 

dietary fiber intake, physical activity, and abdominal obesity; therefore it can indicate the risk 

factors of cardiovascular disease in menopause women. 
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