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Abstract 
A prospective analysis was conducted to assess the prevalence of dyslipidemia among 

80 healthy postmenopausal Thai women who were not more than five years after menopause. 
Serum total cholesterol, triglycerides and high-density lipoprotein (HDL) cholesterol were 
measured using enzymatic procedures. Low-density lipoprotein (LDL) cholesterol concentra­
tion was estimated by Friedewald formula. The results showed that 91.25 per cent, I 0.00 per cent, 
38.75 per cent and 48.75 per cent of the studied population had total cholesterol~ 200 mg/dl, trigly­
cerides ~ 150 mg/dl, HDL < 50 mg/dl, and LDL ~ 190 mg/dl respectively. Of all the women, 77.50 
per cent and 10.00 per cent had total cholesterol I HDL ratio of ~ 4 and had triglyceride levels of 
~ 150 mg/dl with HDL < 50 mg/dl, respectively. This unexpected high prevalence of dyslipidemia 
in this healthy postmenopausal group should be taken into account in considering health pro­
motion strategies for postmenopausal Thai women particularly those in the high risk group. 
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In industrialized countries, over 50 per cent 
of postmenopausal women will die of cardiovascular 
disease(!). Premenopausal women have a much 
lower incidence of cardiovascular mortality than 
men, but after menopause, their mortality exponen­
tially rises to approach that of men(2). Estrogens 
have been hypothesized to protect against athero­
sclerosis through lipid mechanism. The loss of estro-
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gen at the menopause causes low-density lipopro­
tein (LDL) cholesterol to increase whilst high-den­
sity lipoprotein (HDL) cholesterol to decline(3). The 
changes in lipid-lipoproteins have a strong causal 
role in the pathogenesis of coronary heart disease 
(CHD)(4-6). In the past decades, Thai people have 
unavoidably been influenced by the effect of globa­
lization. The changes in lifestyle to a more urba-
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nized pattern have potential adverse effects on car­
diovascular incidence. We conducted a prospective 
analysis, therefore, to assess the prevalence of dys­
lipidemia among healthy postmenopausal women. 
We focussed on those who were in the first five 
years after menopause which is the period when 
women experience apparent changes in health status 
due to estrogen deficiency. 

MATERIAL AND METHOD 
This prospective analysis was conducted 

on 80 healthy postmenopausal women attending the 
menopause clinic, Chulalongkorn Hospital. Women 
were eligible to participate if their age ranged 
between 40-60 years, within one to five years after 
spontaneous menopause (serum estradiol level ::;;100 
pmol/L and FSH level ~30 lUlL), had a body mass 
index between 19-30 kglm2 and had a normal elec­
trocardiogram within the previous three months. 
Women were excluded if they had a history of any 
chronic medical illness, had taken hormones or 
drugs known to interfere with lipid metabolism 
within the previous six months, smoked, had regular 
alcohol consumption or drug addiction or abnormal 
results on tests of fasting plasma glucose or liver 
enzymes (SOOT and SGPT). The protocol was 
approved by the Ethics Committee of Chulalong­
korn University Hospital. All the women gave 
written informed consent to participate in the study. 

Blood was collected in the morning after a 
12-hour fast. Serum obtained by centrifugation for 
lipid-lipoprotein measurement was analyzed within 
24 hours. Serum total cholesterol levels were mea­
sured using an enzymatic colorimetric test with cho­
lesterol esterase, cholesterol oxidase and 4-amino­
phenazone(7). Triglyceride levels were measured 
using an enzymatic colorimetric test with glycerol 
phosphate oxidase and 4-aminophenazone(8). High­
density lipoprotein (HDL) cholesterol levels were 
measured after precipitated low-density lipoprotein 
(LDL) and very low-density lipoprotein (VLDL) 
cholesterol with phosphotungstic acid and magne­
sium chloride(9). The LDL cholesterol concentra­
tion was estimated by the Friedewald formu!aOO). 
[LDL cholesterol = total cholesterol - triglyceridesl 
5-HDL cholesterol, mg/dl]. The reagents for lipid 
assays were cholesterol PAP for cholesterol assays, 
unimate 7 TRIG for the triglycerides and HDL re­
agent for LDL and VLDL precipitation. Control 
serum N (human) and P (human) used for quality 
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control of the assays and an autoanalyzer COBAS 
MIRA S were from F. Hoffman, La Roche Ltd. 
Company. Diagnostic, Basel, Switzerland. The intra­
and interassay coefficients of variation of the lipid 
assays were as follows; 2.9-4.7 per cent for total 
cholesterol, 3.3-5.4 per cent for triglycerides and 
1.2-2.0 per cent for HDL cholesterol. 

Data are given as mean ± standard devia­
tion, range and percentage of prevalence. Descrip­
tive statistics were carried out on the data where it 
was appropriate. 

RESULTS 
The characteristics of the studied popula­

tion are shown in Table I. The lipid-lipoprotein 
values including the ratio of total cholesterol I HDL 
are shown in Table 2. Fig. 1-2 demonstrate the 
prevalence of abnormal lipid-lipoprotein levels in 
these early postmenopausal women. Fig. 3 reveals 
77.5 per cent of those who have total cholesterol I 
HDL ratio of ~4 and 10.0 per cent of those who 
have triglycerides ~150 mgldl with HDL cholesterol 
<50 mgld!. 

Table 1. Population characteristics (N=80). 

Variables Mean±SD Range 

Age (y) 51.6±3.3 44-60 
Parity 1.9± 1.5 0-6 
Postmenopausal age (y) 49.3±3.2 42-59 
Month since menopause 27.9±15.9 12-60 
Body mass index (kg/m2) 233±2.9 19.8-29.9 
Systolic pressure (mmHg) 118.6±15.5 90.0-150.0 
Diastolic pressure (mmHg) 75.5±8.8 60.0-100.0 

Table 2. Mean lipid-lipoprotein value in early post­
menopausal Thai women (N=80). 

Variables Mean±SD (mg/dl) 

Total cholesterol (TC) 
HDL 
LDL 
Triglycerides 
TC/HDL 

HDL = high-density lipoprotein 
LDL = low-density lipprotein 

259.0±40.2 
54.1±10.5 

184.4±37.6 
104.8±53.0 

4.9±1.1 

Range 

162.0-348.0 
31.9-77.7 
93.4-260.5 
39.0-405.0 

3.0-8.6 
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Fig. 1. Prevalence of abnormal total cholesterol 
and triglyceride levels in early postmeno­
pausal Thai women (N=80). 
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Fig. 3. Prevalence of early postmenopausal women 
who have total cholesterol I HDL ratio :2:4 
and those who have triglycerides :2:150 mg/dl 
with HDL < 50 mg/dl. (N=80). 

DISCUSSION 
In 1993, the National Cholesterol Educa­

tion Program (NCEP) developed guidelines showing 
that total cholesterol and LDL cholesterol levels 
that are considered to be high are ;:::240 mg/dl and 
;:::190 mg/dl, respectively(11), HDL cholesterol levels 
below 50 mgldl were independently associated with 
a significant increased risk for coronary heart 
disease in women02). Women with triglyceride 
levels ;:::150 mg/dl and HDL cholesterol levels < 50 
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Fig. 2. Prevalence of abnormal HDL and LDL 
cholesterol level in early postmenopausal 
Thai women (N;;;80). 

mg/dl have a high risk of coronary heart disease( 13), 
Our study (Table 2) shows that the mean total cho­
lesterol level in the studied population was above 
the normal range. The average LDL cholesterol, HDL 
cholesterol and triglycerides were well within the 
normal level. The mean ratio of total cholesterol I 
HDL was above the safety limit (<4)04). The per­
centage of those who have lipid-lipoprotein levels 
out of the normal range appeared to be sizeable (Fig. 
1, 2). Fortunately, those who have triglyceride levels 
above the acceptable value seemed to be modest. 

Hyperlipidemia is a powerful predictor of 
coronary disease. There is a strong, independent, con­
tinuous and graded positive association between 
total cholesterol levels and risk of coronary events 
(15). However, it was found that 35 per cent of coro­
nary heart disease occurs in people with total cho­
lesterol less than 200 mg/dl03). Thus, it is essential 
to measure their lipoproteins i.e. HDL and LDL 
cholesterol. Individuals who have a total cholesterol 
level of less than 200 mg/dl but who have an HDL 
level of less than 40 mg/dl have the same high risk 
of coronary heart disease as individuals who have 
a total cholesterol level of 260 mg/dl(5). LDL cho­
lesterol levels are closely associated with incidence 
of coronary heart disease. The Lipid Research Cli­
nics Trial showed that an ll per cent decrease in 
LDL cholesterol levels reduced the incidence of 
coronary heart disease by 19 per cent06). However, 
unless LDL levels are very high (300 mgldl or 
higher), they have no value, in isolation, in predicting 
those individuals at risk of coronary heart disease 
(14). In the Framingham study, triglycerides con-
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centration have been shown to be an independent 
risk factor for coronary heart disease(6). The ratio 
of total cholesterol /HDL was also used in the Fra­
mingham Study which was found to give a better 
prediction of coronary heart disease than total cho­
lesterol, LDL cholesterol, HDL cholesterol and tri­
glycerides( 14). It has been recommended that if the 
total cholesterol level is 2 150 mg/dl , then the ratio 
of total cholesterol I HDL must be < 4. If the ratio is 
greater than 4, lipid-lipoprotein measurement must 
be made to determine whether the lipid problem is 
elevated triglyceride or LDL cholesterol levels04). 
Dietary modifications and exercise should be re­
commended otherwise lipid lowering drugs might 
be necessary. 

This prospective analysis was conducted in 
healthy postmenopausal women who were within 

J Med Assoc Thai September 1999 

their first five years after menopause. There was no 
particularly significant risk for cardiovascular 
disease for instance, hypertension, cigarette smok­
ing, diabetes, etc in this studied group. The unex­
pected high percentage of dyslipidemia in the sam­
pling population which was supposed to be healthy, 
should be taken into account in considering the 
health promotion strategies on ageing women. It is 
a dreadful possibility to expect a larger proportion of 
high risk postmenopausal women to have abnormal 
lipid profiles. 

ACKNOWLEDGEMENT 
This study was financially supported by the 

China Medical Board, Faculty of Medicine, Chula­
longkorn University and Health System Research 
Institute. 

(Received for publication on April 8, 1999) 

REFERENCES 
I. Walsh BW. Estrogen replacement and heart 

disease. Clin Obstet Gynecoll992;35:894-900. 
2. Lerner DJ, Kannel WB. Patterns of coronary 

disease morbidity and mortality in the sexes : a 
26-year follow-up of the Framingham population. 
Am Heart J 1986; Ill :383-90. 

3. Matthews KA, Meilahn E, Kuller LH, Kelsey SF, 
Caggiula AW, Wing RR. Menopause and risk 
factors for coronary heart disease. N Eng! J Med 
1989;321 :641-6. 

4. The Lipid Research Clinics Program. The Lipid 
Research Clinics Coronary Primary Prevention 
Trial Results. I. reduction in incidence of coronary 
heart disease. JAMA 1984;251 :351-64. 

5. Castelli WP, Garrison RJ, Wilson PW, Abbott RD, 
Kalousdian S, Kannel WB. Incidence of coronary 
heart disease and lipoprotein cholesterol levels. 
The Framingham Study. JAMA 1986;256:2835-8. 

6. Castelli WP. The triglyceride issue : a view from 
Framingham. Am Heart J 1986;112:432-7. 

7. Allain CC, Poon LS, Chan CS, Richmond W, 
Fu PC. Enzymatic determination of total serum 
cholesterol. Clin Chern 1974;20:470-5. 

8. Fossati P, Prencipe L. Serum triglycerides deter-
mined colorimetrically with an emzyme that pro-
duces hydrogen peroxide. Clin Chern 1982;28: 
2077-80. 

9. Warnick GR, Nguyen T, Albers AA. Comparison 
of improved precipitation methods for quantifi-
cation of high-density lipoprotein cholesterol. Clin 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

Chern 1985;31:217-22. 
Friedewald WT, Levy RI, Fredrickson DS. Esti­
mation of the concentration of low-density lipo­
protein cholesterol in plasma, without use of the 
preparative ultracentrifuge. Clin Chern 1972; 18: 
499-502. 
Summary of the second report of the National 
Cholesterol Education Program (NCEP) Expert 
Panel on Detection, Evaluation and Treatment of 
High Blood Cholesterol in Adults (Adult Treat­
ment Panel II). JAMA 1993;269:3015-23. 
Bass KM, Newschaffers CJ, Klag MJ, Bush TL. 
Plasma lipoprotein levels as predictors of cardio­
vascular death in women. Arch Intern Med 1993; 
153:2209-16. 
Castelli WP. Cholesterol and lipids in the risk of 
coronary artery disease- the Framingham Heart 
Study. Can J Cardiol 1988;4(suppl): 5A-10A. 
Castelli WP. Lipids, risk factors and ischaemic 
heart disease. Atherosclerosis 1996; 124(suppl): 
51-9. 
Gensini GF, Comeglio M, Colella A. Classical risk 
factors and emerging elements in the risk profile 
for coronary artery disease. Eur Heart J 1998; 19 
(suppl): A53-A61. 
The Lipid Research Clinics Program. The Lipid 
Research Clinics Coronary Primary Prevention 
Trial Results. II. The relationship of reduction on 
incidence of coronary heart disease to cholesterol 
lowering. JAMA 1984; 251: 365-74. 



. 
Vol.82 No.9 DYSLIPIDEMIA AMONG HEALTHY POSTMENOPAUSAL THAI WOMEN 

Qij(;J t(;J'lf1m'lfu::, w.u. *, [FT.fi(;}FT~ zJmni(;},J, :~nu. **, 

nD;.;171ru UiVmq;o;,J, :~nu. ***, m::•,;io1 iJq;q;lindip;r, w.u. *, 

f[n~q;q;l 'lfofi(;}~FrmJ, w.u. *, niJlJ~(;J(f/ f$;.;zJwoD;.;, w.u. * 

Mvnm'l~m~l'D'ti~i Ll'l'll::l·H 1.l'lllwrth ~ eJ'VIll'llll-J'l!WlleJ~'l::~u 1 '1131''\.IY\ i1\1l1.ln~i1 'l.li'l(i)~1 'YI trl' ~'VIl-J\1l'l::(() 
~l'\.ll'\.1 80 'lltl i'l(l)1n~l-J~~mhlil!i'lllll'WLU'I.I1.ln~'VIl-J\1l'l::~l-JlhiLfi'l.l 5 tJ Mvnm'l(l)'ll'll\1l'l::~u Total cholesterol, 

triglycerides LLG'I:: High-density lipoprotein (HDL) cholesterol ~lt~m::ul'l.lnT'ilLI'l'll::l-i'm~L5'1.11'lf~ #ll'l.llrum'l::~u 

Low-density lipoprotein (LDL) cholesterol ~ltl'j\il'l'llfl~ Friedewald ~.mm'lAn'l!ll'WUll 1'1.1n~l-JU'l::'lllmv\?1mn 
.... d._, ..J... '-' I .._. 4 I .._. I q.... 4 I 

l-Ji'l\il'lltl'VIl-J\1l'l::~'Yil-J'l::\1lu Total cholesterol L'YilnU'VI'lfll-Jlnml 200 l-Jn./\1lG'I., 'l::\1lu Triglycerides L'YilnU'VI'lm.nnml 

150 l-ln.l\1lG'I., 1::~u HDL 'li't~vn-ll 50 l-ln.l\1lG'I. LLG'I::'l::~u LDL LYhnu 'VI1t~l-llnn1l 190 l-Jn./\1lG'I. ft~vG'I:: 91.25, 

1 0.00, 38.75 LLi:'l::: 48.75 lilll-J~l~U 1'1.1~l'\.ll'\.li'l\il:j.y\?1mndwull ft~tJi:'l:: 77.50 LLi:'l::: 10.00 iltJ\il'llel'l'l.l'llfl~ Total 

cholesteroi/HDL LYhnu'VI1eJl-Jlnn1l 4 LLG'I::ih::~u Triglycerides Lvhnu'VI1t~l-llnn1l 150 l-ln./\1li:'l. 1ll-lnu'l:::~u HDL 

'li't~vn-ll 50 l-Jn./\1li:'l. lnll-J~l~U 'llnm'l~n~nd-wu1ll'llll-l'1Jn'llfl~'l:::~u1'l13T'I.IY\i1~n1.ln~1'1.11.l'l::'D'lmn~l-JY\?1mn jl~\1lel'l'l.l 
l'it~'l.l'li'l~'j~ vf~Y\Lu'l.ln~l-Ji'llil1i'tJ'VIl-Jin'l::~Y\)1!i'lll1l'WLU'I.IUn~ ~~i'll-JI'\l'l'till-JlLU'I.I'!i'mji:'l.yjU'l::nt~um'lW'll'lrulmLL'I.Il'Yil~ 
l't~Li'l1l-J!i'lll1l'W 1 '\.li'lln1ltJ ~~n ~ll t~ntJ Lil'Wl::fl cil~ ~~ 1 '\.In ~l-JY\i11'\lll-JL~tl~'J~~flnl'lLfi\1l t 'll'\'1111 'I LLi:'l::'VI" fllnL~fl \1l 

• f1ll'\l'!l'l<jliiFfl<1'1il'f - \J~Ll'll'iYWl, 

•• f1ll'\i'l1lill~'li'fl<1'111{ l'\tlJ:::LLWYltJFfl<1'111{ 

••• <1'muu'i~t~'iYlmFfl<1'111-fm'lLLWmf. 'j'lill<Nmnh.J'VIl'iYlm~r~. n(~LYl'W '1 10330 

899 




