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Introduction

Post menopause refers to cessation of menstrual 
flow due to reduced endogenous production of 

hormones mainly estrogens and progesterone by 
gonads. These hormones are believed to be protective 
against atherosclerotic and major cardiac events. 
Males have relatively more incidence of cardiovas-
cular events in the form of coronary heart disease 
(CHD) as compared to women due to favorable 

1,2effects of estrogen on lipids  but women with post-
menopause have high chances of cardiovascular 

3
events.  As deficiency of estrogen leads to hypercho-
lesterolemia. One proposed mechanism is changes in 
the fat cells leading to not only the accumulation of 
total cholesterol, triglycerides and HDL but changes 
occurred at the cellular levels as well. Likewise, in 
premenopausal due to influence of estrogen women 
fat distribution is more inclined towards the thigh and 
gluteal region which changes to abdominal type after 

4menopause due to lack of estrogen.  Obesity is an 
identifiable and curable risk factors for majority of 
cardiovascular events both fatal and non-fatal. Obe-
sity predisposes one towards metabolic syndrome 
that includes hyperuricemia, hypertension, impaired 
glucose tolerance and dyslipidemias. The location of 
fat deposition is extremely important to establish the 

5
relation between disease and obesity.  Various tools 
available for diagnosing obesity including waist hip 

6ratio, abdominal fat and LDL-c levels.  Serum 
TC/HDL-C ratio is important in establishing risk of 

CHD. Ratio of ≥ 4.6 considered threatening for 

cardiovascular events so an optimal value of 3.3 is 
5suggested.  Frequency of raised total cholesterol to 

8
HDL ratio in postmenopausal women is 30% . Our 
study was conducted to screen the post-menopausal 
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Abstract 

Objective: To establish the presence of hypercholesterolemia in post-menopausal women by checking an 
agreement between waist hip ratio (WHR: at a cut off 0.84) with total cholesterol to HDL ratio (TC/HDL at a 
cut off 4).  

Methods: This cross-sectional descriptive study was conducted at the department of medicine over a period 
of 6 months. 225patients fulfilling the inclusion criteria were recruited after explaining the procedure and 
taking informed consent. 5 ml. of an eight hours fasting blood drawn in the serum vial and sent to the 
laboratory for the analysis of total cholesterol and HDL cholesterol according to the hospital laboratory 
protocol. Waist and hip measurements taken via a reference point at umbilicus and 5 c.m below it via a 
measuring tape.  

Results:  112(49.78%) individuals were from 61-65 years, 69 (30.67%) between 56-60 and only 44(19.55%) 
were between 51-55 years of age. Frequency of agreement between WHR and TC/HDL ratio was calculated 
which revealed 72.44%(n=163) as positive and 27.56%(n=62) as negative. Conclusion: It was established 
that WHR and TC/HDL remains a strong indicator in preventing major cardiovascular events.
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females who can be at risk of getting cardiovascular 
disease by assessing WHR (at a cut-off value of 0.84) 
and TC/HDL-C ratio as statistical gold standard (at a 
cut-off point of 4.7) as an index to determine the risk 
of CHD in postmenopausal women. In a study it was 
observed that the sensitivity and specificity of waist 
hip ratio (at a cut-off point of 0.84) is 78% and 77% 

respectively in the detection of raised total choles-
terol to HDL cholesterol (TC/HDL-C) in postmeno-
pausal women by taking TC/HDL-C at a cut-off point 
of 4 as gold standard7 and the agreement of WHR (at 
a cut off 0.84) and total cholesterol to HDL ratio (at a 

5
cut off 4) is 78%.

We can use waist hip ratio as a screening tool as it is 
relatively easy to conduct. This will help early mana-
gement of patients having raised waist hip ratio to 
initiate early management of dyslipidemia to prevent 
coronary heart disease.

Methods

This descriptive cross-sectional survey was conduc-
ted at outpatient and in-patient medical unit # IV of 
Jinnah hospital, Lahore over a period of 6 months via 
a non-probability purposive sampling, after approval 
from a local ethical committee. A total of 225 indivi-
duals 95% confidence level, 10% margin of error and 
taking expected percentage of agreement i.e. 78%, 
b/w waist hip ratio (at a cut off 0.84) and total choles-
terol to HDL ratio (at a cut off 4). 225 post-meno-
pausal women of age 51-65 years, with a 1-year 
history of cessation of menstrual flow and having 8 
hours of overnight fasting were enrolled after getting 
informed consent. Females with a history of Diabetes 
mellitus, renal dysfunction and intake of lipid 
lowering drugs were excluded from the study. A 5m.l. 
blood sample taken in a serum vial was obtained by 
phlebotomist after aseptic measure. Samples were 
centrifuged at 5 degree centigrade for 15 minutes 

after incubation of 20 minutes for extraction of 
serum. The sera were analyzed for total cholesterol, 
HDL Cholesterol and their ratio by enzymatic calori-
metric method using chemistry auto analyzer. Waist 
and hip measurement were taken by researchers at an 
umbilicus and another 5 cm below it after explaining 
to the patient. The data was entered and analyzed 
using SPSS version 21.0. Frequencies and percen-
tages were computed for qualitative variables like 
agreement b/w WHR and TC/HDL ratio and mean 
plus minus SD was calculated for quantitative 
variables as age and lipid profile. Data was stratified 
for the duration of post-menopause to address effect 
modifiers. Kappa statistics were used to determine 
the strength of agreement b/w WHR (at a cut off 0.84) 
and TC/HDL-C ratio (at a cut off 4).

Results

225 patients were recruited after fulfilling the inclu-
sion/exclusion criteria to determine the agreement 
between WHR (at a cut off 0.84) and TC/HDL ratio 
(at a cut off 4) for the presence of hypercholestero-
lemia in post-menopausal women. 49.78%(n=112) 
were between the age group 61-65 years, 30.67% 
(n=69) from 56-60 years and 19.55% (n =44) were 
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(illustrated in Fig # 1b). where Agreement was 
defined as Positive when a post-menopausal woman 
having increased WHR i.e. equal or above 0.84 and 
raised TC/HDL ratio i.e. equal or above 4. Agreement 
was said to be negative when postmenopausal woman 
having decreased WHR i.e. below 0.84 and decreased 
TC/HDL ratio i.e. below 4.

Discussion

Metabolic syndrome, obesity and dyslipidemias 
emerged as a predictor of fatal and non-fatal cardio-
vascular events. CHD tends to rise in post-meno-

7
pausal women.  Estrogen has a protective role in the 
prevention of thrombosis with anti-inflammatory 
properties. We thought to assess the risk of cardio-
vascular events in post-menopausal women. The 
current study revealed that the duration of post-meno-
pausal had a linear relationship between WHR and 
TC/HDL ratio. 163 patients had a positive agreement 
between these ratios. The frequency of agreement 
between WHR and TC/HDL ratio was calculated in 
72.44% (n=163) as positive and 27.56% (n=62) as 
negative. Our results were consistent with a study that 
showed an agreement in 78% of the patients for 
detection of raised total cholesterol to HDL choles-
terol (TC/HDL-C) in postmenopausal women by 
taking TC/HDL-C at a cut-off point of 4 as gold stan-
dard and the agreement by WHR(at a cut off 0.84) and 

5total cholesterol to HDL ratio (at a cut off 4).

Various studies purposed the active role of peripheral 
fat mass in the modulation of metabolic and cardio-

10
vascular risk in postmenopausal women.  Excessive 
fat in thigh region, even in generally obese women 
with excessive truncal fat, can provide protective 
effects against lipid over accumulation, insulin resis-
tance, type 2 diabetes, and atherogenesis. There are 
multiple modifiable risk factors of CVD, among all 
the major one remains the association observed in 
women with the deranged serum lipid levels and 

12
lipoproteins.  Certain studies have proposed an 
increase in the release of free fatty acids into circula-
tion due to high-fat accumulation leading to raised 

13
hepatic triglycerides synthesis.  There is a rise in 
plasma lipoprotein lipase (LPL) and hepatic TG 
lipase activity post-menopause leading to a decrease 

14
in estrogen levels.  HDL-C was markedly reduced in 
post-menopausal women as shown in the past studies 
which is in tandem with the findings of our study. 
Available evidence shows that as HDL-C increases 
by 0.026 mmol/ml, there is a reduction in risk of 
cardiovascular diseases, with a 4.7% decrease in 

15mortality rate of CVD.  Variation in serum lipids 
remains to increase the incidence of CVD following 

13
menopausal transition.

The available data is scanty, while different studies 
revealed that WHR can serve as an easy screening 
adjunct used in conjunction with other proven mea-
sures to detect those at increased risk of coronary 

8,9heart disease (CHD).  Waist circumference and 
waist hip ratio have been used as measures of central 
obesity (where visceral adipose tissue is stored), and 
body mass index has been used as a measure of 

10
general obesity.

Table 1:  Stratification of Agreement as Positive between 
Whr and Tc/hdl Ratio with Regards to Duration of 
Disease.  (n=163)

Duration of disease i.e. post 
menopause (in years)

No. of 
patients

No. of patients 
(%)

1-4 54 30(18.40%)

5-8 78 50(30.67%)

>8 93 83(50.92%)

Total 225 163
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revealed that WHR can serve as an easy screening 
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8,9heart disease (CHD).  Waist circumference and 
waist hip ratio have been used as measures of central 
obesity (where visceral adipose tissue is stored), and 
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10
general obesity.

There is a need for more trials for determination of 
agreement between waist ratio (at a cut off 0.84) and 
total cholesterol to HDL ratio (at a cut off 4) in the 
diagnosis of raised total cholesterol in post-meno-
pausal women are required so that we can use waist 
hip ratio as a screening tool to detect raised total 
cholesterol to HDL ratio in post-menopausal women. 
It will help early management of patients to prevent 
coronary heart disease. 

Conclusion

It is concluded that post-menopausal state might be a 
predictor of metabolic syndrome leading to cardio-
vascular events. The early pharmacological interven-
tion can minimize this risk, so we can stratify the 
population at risk without any identifiable risk 
factors.
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