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Background: The aim of this study was to clarify the current status in the effective control of dyslipidemia
in Taiwanese women and men with coronary heart disease (CHD).
Materials and methods: A total 1584 patients with CHD (1188 men, aged 64.8 � 11.6 years and 396
women, aged 69.0 � 9.8 years) from 3486 patients who had atherosclerotic vascular disease and com-
plete lipids measured values [total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), tri-
glycerides (TG), and low-density lipoprotein cholesterol (LDL-C)] were used for analysis.
Results: The waist, height, weight, and creatinine levels were higher in men than in women. The systolic
blood pressure, TC, HDL-C, LDL-C, fasting blood glucose, and platelet were lower in men than in women.
Men were more likely to achieve the target goal than women in TC < 160 mg/dL, LDL-C < 100 mg/dL, and
TG < 150 mg/dL as well as to achieve HDL-C goal.
Conclusion: A significant gap was found between the guidelines and clinical practice in statin inter-
vention among these CHD patients, particularly for women. The strategy in control of dyslipidemia
should consider gender difference.
Copyright � 2013, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier

Taiwan LLC. All rights reserved.
1. Introduction

Low-density lipoprotein cholesterol (LDL-C) reduction by statin
therapy has shown benefits in decreasing morbid and mortal car-
diovascular events in both the secondary and primary prevention
trials of coronary heart disease (CHD)1e5. However, subgroup
analysis did not consistently show benefits in women compared
with men in secondary prevention trials. In addition, usually the
percent of female participants ranged from 20% to 30% in statin
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trials. The Heart Protection Study showed further benefit could be
achieved by lowering the LDL-C level to below 100 mg/dL in high-
risk patients5. In the Translating Research Into Action for Diabetes
(TRIAD) study, women were significantly more likely than men to
have LDL-C � 130 mg/dL6. Women were found to relatively receive
a less aggressive approach to cardiovascular risk factors and,
mostly, to a less intense cholesterol management than men7.
Therefore, the focus on cardiovascular risk management in women
is rising. Nevertheless, all these lipid-lowering trials (LLTs) were
mainly conducted in Europe and American and data from Asians
were fragmented.

The gender gap between guidelines and clinical practice
remained elusive in Taiwan. To clarify the issue, we explored
gender-related differences in the rates of achieving the target
LDL-C levels suggested by National Cholesterol Education Pro-
gram Adult Treatment Panel III (NCEP ATP III)8 in patients with
coronary heart disease from the Taiwanese Lipid Registry Study
(TLRS).
cy & Critical Care Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
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Table 1
Demographic data of men and womenwith myocardial infarction or coronary artery
disease.

Men (n ¼ 1188) Women (n ¼ 396) p

Age (y) 64.8 � 11.6 69.0 � 9.8 <0.0001
Waist (cm) 95.3 � 9.6 90.8 � 10.7 <0.0001
Height (cm) 166.2 � 6.0 153.5 � 5.8 <0.0001
Weight (kg) 72.7 � 11.2 62.4 � 10.7 <0.0001
BMI (kg/m2) 26.3 � 3.5 26.5 � 4.3 0.41
SBP (mmHg) 131.3 � 17.6 135.9 � 18.9 <0.0001
TC (mg/dL) 167.8 � 39.2 178.9 � 43.5 <0.0001
HDL-C (mg/dL) 43.1 � 12.6 50.4 � 16.7 <0.0001
LDL-C (mg/dL) 97.4 � 33.4 101.5 � 36.0 0.04
TG (mg/dL) 141.0 � 98.3 144.1 � 101.4 0.59
Creatinine (mg/dL) 1.22 � 0.78 1.03 � 0.85 0.0001
FBG (mg/dL) 118.3 � 40.8 123.1 � 42.5 0.05
HbA1C, % 7.0 � 1.4 7.2 � 1.4 0.05
Current Smoking 217 (18.3) 14 (3.5) 0.006
History of HTN 827 (69.6) 327 (82.6) <0.0001
History of DM or IGT 458 (38.6) 216 (54.6) <0.0001
History of ischemic stroke 39 (3.3) 15 (3.8) 0.64
History of nonischemic stroke 22 (1.9) 12 (3.1) 0.16
History of TIA 23 (2.0) 11 (2.8) 0.32
Alcohol consumption 233 (19.6) 14 (3.5) <0.0001
Lipid-lowering agents
Statin, yes 873 (73.4) 288 (72.7) 0.09
Atorvastatin 300 (25.3) 107 (27.0) 0.49
Rosuvastatin 373 (31.4) 110 (27.78) 0.18
Simvastatin 68 (5.7) 20 (5.0) 0.61
Fluvastatin 81 (6.82) 22 (5.56) 0.38
Pravastatin 51 (4.29) 29 (7.32) 0.02
Statin, no 315 (26.5) 108 (27.3) 0.77
Statin equivalent dose 2.08 � 2.00 1.98 � 1.92 0.39
Fibrate 66 (5.56) 19 (4.80) 0.56
Ezetimibe or cholestyramine 111 (9.3) 31 (7.8) 0.36
Niacin or acipimox 2 (0.17) 1 (0.25) 0.74

Data are presented as yes (%) unless otherwise stated.
BMI ¼ body mass index; DM ¼ diabetes mellitus; FBG ¼ fasting blood glucose;
HbA1c ¼ hemoglobin A1c; HDL-C ¼ high density lipoprotein cholesterol;
HTN ¼ hypertension; IGT ¼ impaired glucose tolerance; LDL-C ¼ low density li-
poprotein cholesterol; SBP ¼ systolic blood pressure; TC ¼ total cholesterol;
TG ¼ triglyceride; TIA ¼ transient ischemic stroke.
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2. Materials and methods

2.1. Study population

Taiwanese Secondary Prevention for patients with AtheRo-
sCLErotic disease (T-SPARCLE) Registry was initiated by Taiwan
society of lipids and atherosclerosis in 2011 for investigating the
control of dyslipidemia and the association between dyslipidemia
and future cardiovascular events. Twelve hospitals (8 medical
centers and 6 regional hospitals) were invited to participate in this
registry (T-SPARCLE). The enrollment criteria were as follows9: (1)
patients with atherosclerotic vascular diseases, including coronary
atherosclerosis as diagnosed by cardiac catheterization examina-
tion, history of myocardial infarction as evidenced by electrocar-
diography (ECG) or hospitalization, angina diagnosed by ischemic
ECG changes, or positive response to stress test; (2) patients with
cerebral vascular disease, cerebral infarction, and intracerebral
hemorrhage, excluding those with intracerebral hemorrhage
caused by other diseases (such as cancer); and patients with tran-
sient ischemic attack (TIA) whose carotid artery duplex showed
atheromatous change with more than 70% stenosis. Peripheral
atherosclerosis with symptoms of ischemia and confirmed by
Doppler ultrasound or angiography.

There were 4361 participants meeting the enrollment criteria.
Finally, a total of 3486 patients (2386 men and 1100 women) with
complete lipids measure values [total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C), triglycerides (TG), and low-density
lipoprotein cholesterol (LDL-C)] were included in this analysis. Data
of demographic characteristics, medical history, and drug history
were collected. Hypertension (HTN) was defined as: (1) known
history of hypertension; (2) taking antihypertensive drugs at
referral; and (3) systolic blood pressure (BP) �140 mmHg or dia-
stolic BP � 90 mmHg by medical chart review. Those patients with
an established diagnosis of diabetes mellitus (DM) or those on
glucose lowering drugs or fasting glucose � 126 mg/dL were
labeled as DM. Fasting glucose level between 100 mg/dL and
126 mg/dL was defined as impaired glucose tolerance (IGT). The
1584 patients with CHD were included in our analysis. Lipid-
lowering agents were prescribed following the National Choles-
terol Education Program Adult Treatment Panel III (NCEP ATP III)
guidelines8. As the potency of statins was different10, statin
equivalent doses were calculated as given in Appendix 1. All pa-
tients had given written informed consent for this study, and this
study had been proved by Joint Institute Review Board, Taiwan.

2.2. Statistical methods

Data are expressed as mean � SD or percentage. Student t test
was applied to the continuous data, and Chi-square tests of cate-
gorical data were used to compare the differences between groups.
Multivariate logistic regression analysis were used to examine the
odds of optimal lipid value attainment [TC < 160 mg/dL,
TG < 150 mg/dL, LDL-C < 100 mg/dL, and HDL-C (men: �40 mg/dL
and women: �50 mg/dL)]. Age, gender, body mass index (BMI),
history of HTN, history of DM or IGT, smoking status, and status of
alcohol consumption were included in the model to assess their
impact on goal attainment. The participants without optimal lipid
value attainment were considered as the reference group. All an-
alyses were performed with SAS statistical software version 9.2
(SAS Institute, Carey, NC, USA).

3. Results

The demographic data of 1188 men (aged 64.8 � 11.6 years) and
396 women (69.0 � 9.8 years) are shown in Table 1. Most of the
participants were men (75%). More than 90% of women were older
than 55 years. Men were significantly younger and had higher
waist, height, weight, and creatinine levels than women. The BMI
and TG levels were not different between men and women. Men
had significantly lower systolic blood pressure (SBP), TC, HDL-C,
LDL-C, and fasting blood glucose than women. The percentages of
history of HTN, diabetes, or IGT were lower in men than in women.
Men were much more likely to smoke and drink alcohol than
women. The percentages of statin use in men and women were
68.5% and 65.4%, respectively. Women were significantly more
likely to take pravastatin than men. The percentage of fibrate use in
men and women was not different (p ¼ 0.56).

The men taking statin were more likely than women to achieve
the goal of TC (<160 mg/dL), HDL-C (�40 mg/dL in men compared
to �50 mg/dL in women) and LDL-C (<100 mg/dL) (Table 2). Such
trends did not exist with other lipid-lowering agents.

To further clarify the factors associated with effective control of
dyslipidemia, the logistic regression model was performed
(Table 3). Men were more likely to achieve the target goal than
women in TC < 160 mg/dL [adjusted odds ratio (OR): 2.31,
p < 0.0001], in HDL-C (� 40 mg/dL in men compared to�50 mg/dL
in women; adjusted OR:1.64, p ¼ 0.0002), in LDL-C < 100 mg/dL
(adjusted OR: 1.41, p ¼ 0.009) and in TG < 150 mg/dL (adjusted OR:
1.38, p ¼ 0.03). Regarding age, increased age had odds to have
optimal lipid control. As men had a higher percentage of attaining
the goal than women, we separately investigated the determinants
of goal attainment betweenmen and women. Patients taking statin
led to a statistically significant benefit in attaining TC < 160 mg/dL



Table 2
The percentage of goal attainment in patients taking lipid-lowering agents.

TC < 160 mg/dL HDL-C � 40/50 mg/dLa LDL-C < 100 mg/dL TG < 150 mg/dL

Men Women p Men Women p Men Women p Men Women p

Statin (men ¼ 873; women ¼ 288) 446 (51.1) 99 (34.4) <0.0001 497 (56.9) 133 (46.2) 0.002 549 (62.9) 161 (55.9) 0.04 605 (69.3) 192 (66.7) 0.40
Fibrate (men ¼ 66; women ¼ 19) 20 (30.3) 8 (42.1) 0.33 21 (31.8) 3 (15.8) 0.17 38 (57.6) 10 (52.6) 0.70 16 (24.2) 5 (26.3) 0.85
Ezetimibe and cholestyramine

(men ¼ 76; women ¼ 19)
29 (38.2) 6 (31.6) 0.58 46 (60.5) 12 (63.2) 0.83 40 (52.6) 7 (36.8) 0.22 45 (59.2) 14 (73.7) 0.24

Niacin and acipimox
(men ¼ 2;women ¼ 1)

0 0 e 1 (50) 0 0.39 2 (100) 1 (100) 0 0

Data are presented as (%).
HDL-C ¼ high density lipoprotein cholesterol; LDL-C ¼ low density lipoprotein cholesterol; TC ¼ total cholesterol; TG ¼ triglyceride.

a HDL-C: in men �40 mg/dL; in women �50 mg/dL.
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(adjusted OR: 1.75, p < 0.0001), LDL-C < 100 mg/dL (adjusted OR:
1.44, p ¼ 0.002) and TG < 150 mg/dL (adjusted OR:1.42, p¼ 0.005),
compared to those not taking statin. For men, those taking statin
were more likely to achieve TC < 160 mg/dL (adjusted OR: 1.89,
p < 0.0001), LDL-C <100 mg/dL (adjusted OR: 1.52, p ¼ 0.002), and
TG < 150 mg/dL (adjusted OR: 1.60, p ¼ 0.002), but no similar
trends were found in women. The effect of statin on achieving the
TC, LDL-C, and TG goals was also statistically significant in patients
with DM or IGT.

By contrast, an increased BMI was associated with a decrease in
OR of TG and HDL (HDL > 40 mg/dL in men and HDL > 50 mg/dL in
women) goal attainment. An increased age led to an increase in OR
of attaining TC, LDL-C, HDL-C, and TG goals. Participants who were
current smokers and with DM or IGT had decreased ORs of TG goal
attainment. As the potencies of statins were different, we use statin
equivalent doses instead of statin use (yes vs. no) in logistic
regression models (Table 4). Compared to women, men were more
likely to achieve the target goal than women in TC < 160 mg/dL
(adjusted OR: 2.27, p < 0.0001), in HDL-C (� 40 mg/dL in men or
�50 mg/dL in women; adjusted OR: 1.64, p ¼ 0.0002), in LDL-
C < 100 mg/dL (adjusted OR: 1.40, p ¼ 0.01) and in TG < 150 mg/dL
(adjusted OR: 1.38, p ¼ 0.03). As a whole, patients taking statin had
a statistically significant benefit in attaining TC < 160 mg/dL
(adjusted OR: 1.54, p ¼ 0.0001), LDL-C < 100 mg/dL (adjusted OR:
1.37, p ¼ 0.005) and TG < 150 mg/dL (adjusted OR: 1.45, p ¼ 0.002).
For men, those taking statin were more likely to achieve TC
(adjusted OR: 1.75, p < 0.0001), HDL-C (� 40 mg/dL in men or
�50 mg/dL in women; adjusted OR: 1.33, p ¼ 0.04), LDL-
C < 100 mg/dL (adjusted OR: 1.46, p ¼ 0.004), and TG goals
(adjusted OR: 1.69, p ¼ 0.002), but no similar trends were found in
women. The effects of statin on achieving the TC, HDL-C, and LDL-C
goals were statistically significant in patients with DM or IGT. An
increased BMI was associated with a decrease in ORs of TG and HDL
(HDL > 40 mg/dL in men and HDL > 50 mg/dL in women) goal
attainments. Patients who were current smokers and with DM or
IGT had decreased ORs of TG goal attainments.

4. Discussion

The results of the present study indicated a significant gender
disparity in attaining the TC, LDL-C, HDL-C, and TG goals in
Taiwanese patients with CHD. In the Heart and Estrogen/Progestin
Replacement Study (HERS), only a small proportion of women
(9.5%) reached the LDL-C levels below 100 mg/dL11. The south-
eastern US health plan indicated that only 17% of women had an
LDL-C < 100 mg/dL, and 7% attained an LDL-C < 100 mg/dL, HDL-C
> 50 mg/dL, and TG > 150 mg/dL12. The results of the European
Action on Secondary Prevention through Intervention to Reduce
Event (EUROASPIRE) III showed that despite similarities in medi-
cation exposure, women are less likely than men to achieve LDL-C
target goal (LDL-C < 2.5 mmol/L, 97 mg/dL) after a coronary
event13. The Lipid Treatment Assessment Project (L-TAP) 2 indi-
cated that in 9955 of patients (45.3% women) evaluated, women
had a significantly lower overall LDL-C success rate than men7.
Similar results have been demonstrated in China14,15. The findings
of the present study are consistent with those of all the above
mentioned studies.

In our study, men taking statin were more likely to achieve the
LDL-C goal than women taking statin, despite the exposures of
statin equivalent dose betweenmen andwomen being comparable.
This result might be partially explained by the effect of estrogen on
lipid metabolism. In our study, the average age of women was 69
years, and approximately 91.9% of women were postmenopausal.
Higher endogenous estrogen levels were reported to be associated
with increased LDL receptors and reduced activity of 3-hydroxy 3-
methylglutaryl coenzyme A reductase (HMG-CoAR)16,17. When the
estrogen levels in postmenopausal women reduced, the effect of
statins was attenuated in reducing the LDL-C level via the mecha-
nisms involving LDL receptors and metabolism. In this sense, we
should pay more attention to women with CHD, particularly post-
menopausal women, and give more aggressive LDL-C-lowering
treatment than men.

In the Maryland-based health maintenance organization study,
there was no difference between the proportion of men (71.4%) and
women (63.3%) prescribed lipid-lowering therapy. As a result, more
men (51.0%) than women (36.7%) reached the LDL-C of
<2.59 mmol/L (<100 mg/dL)18. A report from China showed that in
patients with high cardiovascular risk, the rate of statin therapy
was much higher (82.2%); however, the LDL-C attainment
(<2.6 mmol/L, 100 mg/dL) rate was relatively lower in men (45.5%)
and women (28.5%)15. In our study, statin was prescribed to men
(73.4%) and women (72.7%), but the LDL-C target attainment rate
was 51.1% for men and 34.4% for women. Together, these data
indicated that the gap between the rate of goal attainment and
statin therapy was still widening, particularly in women.

Higher goal attainment rates could be achieved with higher
doses of statin19. In the present study, moderate doses of statin
were given. Even though men took statin doses comparable with
women, the men taking statin were more likely to attain the lipid
goal than thewomen in the present study. It has been shown that in
patients with CHD and risk equivalents, fewer women than men
achieved the lipid goal partly owing to the inadequate dose of
statin20. This might be due to the incorrect perception of both
women and their physicians regarding the cardiovascular risk in
women. A previous study showed that physicians perceived
women to be at a lower risk than men, even if they had a similar
calculated CHD risk21, and this led to the undertreatment of women
with dyslipidemia. However, in Taiwan, the undertreatment of
dyslipidemia is not seen for women alone. A previous Taiwanese
study conducted in a medical center showed that only 31% of pa-
tients with cardiovascular disease reached the LDL-C target22.
Although medical expenses in Taiwan are mainly covered by the



Table 3
Contributions of statin use and other covariates in gender difference in optimal lipid goal attainment among patients with coronary artery disease.

Achieving TC < 160 mg/dL

All (n ¼ 1584) p Men p Women p

(n ¼ 1188) (n ¼ 396)

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age (y) 1.02 (1.01,1.03)* 0.003 1.02 (1.01,1.03)* 0.002 1.01 (0.99,1.03) 0.46
BMI (kg/m2) 0.99 (0.96,1.02) 0.40 0.99 (0.96,1.03) 0.66 0.98 (0.93,1.03) 0.40
Smoking status 0.94 (0.74,1.18) 0.58 0.93 (0.73,1.18) 0.53 0.93 (0.36,2.40) 0.88
History of DM or IGT 1.47 (1.19,1.81)* 0.0003 1.50 (1.18,1.90)* 0.001 1.36 (0.88,2.12) 0.17
History of HTN 1.08 (0.85,1.36) 0.55 1.09 (0.84,1.42) 0.51 0.99 (0.56,1.77) 0.98
Alcohol consumption 0.84 (0.63,1.12) 0.23 0.90 (0.67,1.22) 0.51 0.15 (0.02,1.16) 0.07
Statin 1.75 (1.38,2.23)* <0.0001 1.89 (1.44,2.49)* <0.0001 1.46 (0.89,2.39) 0.13
Gender 2.31 (1.76,3.03)* <0.0001

Achieving HDL > 40 mg/dL in men and HDL > 50 mg/dL in women

All (n ¼ 1584) p Men p Women p

(n ¼ 1188) (n ¼ 396)

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age (y) 1.02 (1.01,1.03)* <0.0001 1.02 (1.01,1.03)* <0.0001 1.01 (0.99,1.03) 0.40
BMI (kg/m2) 0.95 (0.93,0.98)* 0.001 0.93 (0.90,0.96)* <0.0001 1.00 (0.95,1.05) 0.98
Smoking status 0.82 (0.65,1.03) 0.09 0.83 (0.65,1.06) 0.13 0.94 (0.38,2.31) 0.89
History of DM or IGT 0.70 (0.57,0.86)* 0.0008 0.80 (0.63,1.02) 0.07 0.48 (0.32,0.72)* 0.0004
History of HTN 1.03 (0.82,1.31) 0.79 1.02 (0.78,1.33) 0.88 1.16 (0.67,2.00) 0.60
Alcohol consumption 1.13 (0.84,1.51) 0.42 1.17 (0.87,1.59) 0.30 1.03 (0.35,3.09) 0.95
Statin 1.17 (0.93,1.48) 0.18 1.27 (0.97,1.68) 0.09 0.93 (0.59,1.47) 0.77
Gender 1.64 (1.26,2.13)* 0.0002

Achieving LDL-C < 100 mg/dL

All (n ¼ 1584) p Men p Women p

(n ¼ 1188) (n ¼ 396)

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age (y) 1.02 (1.01,1.03)* 0.002 1.01 (1.00,1.03)* 0.01 1.03 (1.01,1.05)* 0.02
BMI (kg/m2) 0.98 (0.96,1.01) 0.22 0.98 (0.95,1.02) 0.28 0.99 (0.94,1.03) 0.53
Smoking status 0.99 (0.79,1.25) 0.95 0.94 (0.74,1.20) 0.62 1.62 (0.63,4.15) 0.31
History of DM or IGT 1.27 (1.03,1.57)* 0.03 1.23 (0.96,1.57) 0.10 1.34 (0.89,2.04) 0.17
History of HTN 0.94 (0.74,1.19) 0.58 0.98 (0.75,1.28) 0.89 0.77 (0.44,1.34) 0.35
Alcohol consumption 0.99 (0.74,1.32) 0.95 1.10 (0.81,1.49) 0.54 0.21 (0.06,0.78)* 0.02
Statin 1.44 (1.14,1.81)* 0.002 1.52 (1.16,1.99)* 0.002 1.28 (0.81,2.01) 0.30
Gender 1.41 (1.09,1.84)* 0.009

Achieving TG < 150 mg/dL

All (n ¼ 1584) p Men p Women p

(n ¼ 1188) (n ¼ 396)

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age (y) 1.03 (1.02,1.04)* <0.0001 1.04 (1.02,1.05)* <0.0001 1.01 (0.99,1.03) 0.43
BMI (kg/m2) 0.93 (0.90,0.96)* <0.0001 0.91 (0.87,0.94)* <0.0001 0.98 (0.93,1.02) 0.31
Smoking status 0.69 (0.54,0.89)* 0.004 0.70 (0.54,0.91)* 0.008 0.76 (0.31,1.88) 0.56
History of DM or IGT 0.80 (0.64,1.00)* 0.04 0.79 (0.61,1.03) 0.08 0.81 (0.52,1.24) 0.33
History of HTN 0.93 (0.72,1.20) 0.57 0.97 (0.73,1.30) 0.85 0.81 (0.45,1.45) 0.48
Alcohol consumption 0.93 (0.69,1.27) 0.66 0.95 (0.69,1.30) 0.74 1.20 (0.37,3.98) 0.76
Statin 1.42 (1.11,1.82)* 0.005 1.60 (1.19,2.14)* 0.002 1.08 (0.68,1.74) 0.74
Gender 1.38 (1.04,1.84)* 0.03

Data (smoking status, history of DM or IGT, history of HTN, alcohol consumption, statin) are presented as (yes vs. no).
*:p < 0.05.
AOR ¼ adjusted odds ratio; BMI ¼ body mass index; DM ¼ diabetes mellitus; HDL-C ¼ high density lipoprotein cholesterol; HTN ¼ hypertension; IGT ¼ impaired glucose
tolerance; LDL-C ¼ low density lipoprotein cholesterol; TC ¼ total cholesterol; TG ¼ triglyceride.
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National Health Insurance (NHI), the policy of insurance payment
and the statement of NHI payment for drugs used for dyslipidemia
may influence the physician’s behavior. One such example is the
global budget system of NHI, inwhich physicians may choose not to
titrate statin aggressively to a high dose. Another point of consid-
eration is whether physicians are hesitant to prescribe statin or give
more intensive statin therapy because of the concern about statin
safety. A recent guideline from the American Heart Association
recommended statin therapy to achieve the same LDL-C goals in
women as in men23. Improving awareness of achieving lipid goal in
women among physicians is an important step to rectify the
undertreatment in women.

According to lipid treatment guidelines, the patients with
chronic diseases such as HTN and DM have more strict lipid-
lowering treatment goals. The present study also showed that
cardiovascular comorbidities and risk factors were associated with
reaching lipid-lowering treatment goals. However, even the prev-
alence rate of HTN and DM or IGT was higher in women and men
with DM or IGT were more likely to attain the TC goal thanwomen.
We also found that menwith higher BMI are difficult to achieve the



Table 4
Contributions of statin equivalent dose and other covariates in gender difference in optimal lipid goal attainment among patients with coronary artery disease.

Achieving TC < 160 mg/dL

All (n ¼ 1584) p Men p Women p

(n ¼ 1188) (n ¼ 396)

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age (y) 1.01 (1.01,1.02)* 0.004 1.02 (1.01,103)* 0.003 1.01 (0.99,1.03) 0.45
BMI (kg/m2) 0.99 (0.96,1.02) 0.34 0.99 (0.96,1.03) 0.61 0.98 (0.93,1.03) 0.42
Smoking status 0.94 (0.75,1.19) 0.60 0.92 (0.73,1.17) 0.51 0.97 (0.38,2.49) 0.95
History of DM or IGT 1.47 (1.19,1.81)* 0.0004 1.49 (1.17,1.90)* 0.001 1.35 (0.87,2.10) 0.18
History of HTN 1.06 (0.84,1.35) 0.61 1.08 (0.84,1.41) 0.54 0.98 (0.55,1.75) 0.95
Alcohol consumption 0.83 (0.62,1.11) 0.20 0.89 (0.66,1.21) 0.47 0.16 (0.02,1.21) 0.08
Statin equivalent dose 1.54 (1.24,1.93)* 0.0001 1.75 (1.35,2.27)* <0.0001 1.12 (0.71,1.75) 0.63
Gender 2.27 (1.73,2.97)* <0.0001

Achieving HDL > 40 mg/dL in men and HDL > 50 mg/Dl in women

All (n ¼ 1584) p Men p Women p

(n ¼ 1188) (n ¼ 396)

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age (y) 1.02 (1.01,1.03)* <0.0001 1.02 (1.01,1.03)* <0.0001 1.01 (0.99,1.03) 0.39
BMI (kg/m2) 0.95 (0.93,0.98)* 0.0009 0.93 (0.90,0.96)* <0.0001 1.00 (0.95,1.05) 0.98
Smoking status 0.82 (0.65,1.03) 0.09 0.82 (0.64,1.05) 0.11 0.94 (0.38,2.32) 0.90
History of DM or IGT 0.70 (0.57,0.86)* 0.0008 0.80 (0.63,1.02) 0.07 0.48 (0.31,0.72)* 0.0004
History of HTN 1.03 (0.82,1.31) 0.78 1.03 (0.79,1.33) 0.86 1.15 (0.67,1.99) 0.61
Alcohol consumption 1.12 (0.84,1.50) 0.43 1.17 (0.86,1.58) 0.31 1.06 (0.35,3.17) 0.92
Statin equivalent dose 1.19 (1.96,1.49) 0.12 1.33 (1.02,1.72)* 0.03 0.87 (0.57,1.34) 0.53
Gender 1.64 (1.26,2.12)* 0.0002

Achieving LDL-C < 100 mg/dL

All (n ¼ 1584) p Men p Women p

(n ¼ 1188) (n ¼ 396)

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age (y) 1.02 (1.01,1.03)* 0.002 1.01 (1.00,1.03)* 0.02 1.03 (1.01,1.05)* 0.02
BMI(kg/m2) 0.98 (0.95,1.01) 0.19 0.98 (0.95,1.02) 0.26 0.98 (0.94,1.03) 0.51
Smoking status 0.99 (0.79,1.25) 0.95 0.94 (0.74,1.20) 0.60 1.64 (0.64,4.19) 0.30
History of DM or IGT 1.27 (1.03,1.57)* 0.03 1.23 (0.96,1.57) 0.10 1.34 (0.88,2.03) 0.17
History of HTN 0.93 (0.74,1.18) 0.56 0.98 (0.75,1.27) 0.86 0.77 (0.44,1.34) 0.35
Alcohol consumption 0.99 (0.74,1.32) 0.92 1.09 (0.81,1.48) 0.57 0.21 (0.06,0.79)* 0.02
Statin equivalent dose 1.37 (1.10,1.70)* 0.005 1.46 (1.13,1.89)* 0.004 1.20 (0.78,1.84) 0.41
Gender 1.40 (1.08,1.82)* 0.01

Achieving TG < 150 mg/dL

All (n ¼ 1584) p Men p Women p

(n ¼ 1188) (n ¼ 396)

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age (y) 1.03 (1.02,1.04)* <0.0001 1.04 (1.02,1.05)* <0.0001 1.01 (0.99,1.03) 0.43
BMI (kg/m2) 0.93 (0.90,0.96)* <0.0001 0.91 (0.87,0.94)* <0.0001 0.98 (0.93,1.03) 0.33
Smoking status 0.69 (0.54,0.89)* 0.004 0.69 (0.53,0.90)* 0.006 0.78 (0.32,1.90) 0.58
History of DM or IGT 0.80 (0.64,0.99)* 0.04 0.79 (0.61,1.03) 0.08 0.81 (0.52,1.24) 0.33
History of HTN 0.93 (0.72,1.21) 0.60 0.98 (0.735,1.31) 0.89 0.81 (0.45,1.45) 0.47
Alcohol consumption 0.93 (0.68,1.26) 0.63 0.94 (0.68,1.30) 0.71 1.23 (0.37,4.06) 0.74
Statin equivalent dose 1.45 (1.15,1.83)* 0.002 1.69 (1.28,2.24)* 0.0002 0.99 (0.63,1.54) 0.95
Gender 1.38 (1.04,1.83)* 0.03

Data (smoking status, history of DM or IGT, history of HTN, alcohol consumption) are presented as (yes vs. no).
*:p < 0.05.
AOR ¼ adjusted odds ratio; BMI ¼ body mass index; DM ¼ diabetes mellitus; HDL-C ¼ high density lipoprotein cholesterol; HTN ¼ hypertension; IGT ¼ impaired glucose
tolerance; LDL-C ¼ low density lipoprotein cholesterol; TC ¼ total cholesterol; TG ¼ triglyceride.
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HDL-C goal. Reaching these lipid-lowering goals will be a greater
challenge for the high-risk patients, especially for the women, who
were more likely to have comorbidities as shown in the present
study. This may contribute to the gender disparity in the lipid-
lowering goal.

There are several limitations in the present study. First, our
study was a cross-sectional study and the results may not reflect
beyond the study population. However, our study provided the
benchmark data of lipid goal attainment rate. Second, indeed, the
registry data we use, although it provided comprehensive data on
many variables, it should be mentioned that there may be some
factors such as patient’s preferences, attitudes, physical activity,
dietary habits, adherence to lipid-lowering agents, education
levels, and using oral contraceptives influencing goal attainment.
The poorer socioeconomic factor had been reported to affect goal
attainment14. However, health insurance in Taiwan covered by NHI
may attenuate the effect of socioeconomic factors. These unob-
served characteristics and behaviors may be potential sources of
residual confounding. Further research is needed to these potential
effects. Third, the number of women enrolled in our study was less
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than the number of men, and the women were older than men.
Selection bias may lead to difference in gender-related goal
attainment because women enrolled in our study may have more
severe dyslipidemia than men. In addition, it is difficult to estimate
the extent of selection bias effect on gender disparity in achieving
goal attainment rates. A follow-up study that focuses on these
points needs to be conducted.

Our results have significant implications for clinical practice.
Most of the factors in our study are modifiable. Physicians should
attempt to narrow the gender-related lipid-lowering treatment gap
by paying more attention to women, especially postmenopausal
women and those with high LDL-C levels, providing an optimal
treatment strategy to women.
Appendix 1
The calculation of statin equivalent doses according to dose efficacy of statin-based
therapies for LDL-C reduction.

Equi-
valent
dose of
statin

Lovastatin Pravastatin Simvastatin Fluvastatin Atorvstatin Rosuvastatin

1 dose 20 20 10 40 5 2.5
2 dose 40 40 20 80 10 5
4 dose 80 80 40 20 10
8 dose 80 40 20

Data are presented as mg.10
References

1. Sever PS, Dahlöf B, Poulter NR, et al. Prevention of coronary and stroke events
with atorvastatin in hypertensive patients who have average or lower-than-
average cholesterol concentrations, in the Anglo-Scandinavian Cardiac Out-
comes Trial-Lipid Lowering Arm (ASCOT-LLA): a multicentre randomised
controlled trial. Lancet. 2003;361:1149e1158.

2. Cannon CP, Braunwald E, McCabe CH, et al. Intensive versus moderate lipid
lowering with statins after acute coronary syndromes. N Engl J Med. 2004;350:
1495e1504.

3. LaRosa JC, Grundy SM, Waters DD, et al. Intensive lipid lowering with ator-
vastatin in patients with stable coronary disease. N Engl J Med. 2005;352:
1425e1435.

4. Long-Term Intervention with Pravastatin in Ischemic Disease (LIPID) Study
Group. Prevention of cardiovascular events and death with pravastatin in pa-
tients with coronary heart disease and a broad range of initial cholesterol
levels. N Engl J Med. 1998;339:1349e1357.

5. Heart Protection Study Collaborative Group (2002). MRC/BHF Heart Protection
Study of cholesterol lowering with simvastatin in 20,536 high-risk individuals:
A randomised placebo-controlled trial. Lancet. 2002;360:7e22.

6. Ferrara A, Mangione CM, Kim C, et al. Translating Research Into Action for
Diabetes Study Group. Sex disparities in control and treatment of modifiable
cardiovascular disease risk factors among patients with diabetes: Translating
Research Into Action for Diabetes (TRIAD) study. Diabetes Care. 2008;31:69e74.

7. Santos RD, Waters DD, Tarasenko L, et al. L-TAP 2 Investigators. Low- and high-
density lipoprotein cholesterol goal attainment in dyslipidemic women: the
Lipid Treatment Assessment Project (L-TAP) 2. Am Heart J. 2009;158:860e866.

8. Grundy SM, Cleeman JI, Merz CN, et al. National Heart, Lung, and Blood Insti-
tute; American College of Cardiology Foundation; American Heart Association.
Implications of recent clinical trials for the National Cholesterol Education
Program Adult Treatment Panel III guidelines. Circulation. 2004;110:227e239.

9. Yin WH, Wu CC, Chen JW. Registry of lipid control and the use of lipid-lowering
drugs for secondary prevention of cardiovascular events in patients with
established atherosclerotic disease in Taiwan: rationality and methods. Int J
Gerontol. 2012;6:241e246.

10. Jones PH, Davidson MH, Stein EA, et al. for the STELLAR study group. Com-
parison of the efficacy and safety of rosuvastatin versus atorvastatin, simva-
statin and pravastatin across doses. The STELLAR Trial. Am J Cardiol. 2003;92:
152e160.

11. Schrott HG, Bittner V, Vittinghoff E, et al. Adherence to National Cholesterol
Education Program Treatment goals in postmenopausal women with heart
disease. The Heart and Estrogen/Progestin Replacement Study (HERS). The
HERS Research Group. JAMA. 1997;277:1281e1286.

12. Mosca L, Merz NB, Blumenthal RS, et al. Opportunity for intervention to achieve
American Heart Association guidelines for optimal lipid levels in high-risk
women in a managed care setting. Circulation. 2005;111:488e493.

13. Dallongevillle J, De Bacquer D, Heidrich J, et al. Gender differences in the
implementation of cardiovascular prevention measures after an acute coronary
event. Heart. 2010;96:1744e1749.

14. Zhang R, Zhao L, Liang L, et al. Factors explaining the gender disparity in lipid-
lowering treatment goal attainment rate in Chinese patients with statin ther-
apy. Lipids Health Dis. 2012;11:59.

15. Li X, Xu Y, Li J, Hu D. The gender differences in baseline characteristics and
statin intervention among outpatients with coronary heart disease in China:
the China Cholesterol Education Program. Clin Cardiol. 2009;32:308e314.

16. De Marinis E, Martini C, Trentalance A, et al. Sex differences in hepatic regu-
lation of cholesterol homeostasis. J Endocrinol. 2008;198:635e643.

17. Persson L, Henriksson P, Westerlund E, et al. Endogenous estrogens lower
plasma PCSK9 and LDL cholesterol but not Lp(a) or bile acid synthesis in
women. Arterioscler Thromb Vasc Biol. 2012;32:810e814.

18. Cooke CE, Hammerash Jr WJ. Retrospective review of sex differences in the
management of dyslipidemia in coronary heart disease: an analysis of patient
data from a Maryland-based health maintenance organization. Clin Ther.
2006;28:591e599.

19. Jones P, Kafonek S, Laurora I, et al. Comparative dose efficacy study of ator-
vastatin versus simvastatin, pravastatin, lovastatin, and luvastatin in patients
with hypercholesterolemia (the CURVES study). Am J Cardiol. 1998;81:
582e587.

20. Ansell BJ, Fonarow GC, Maki KC, et al. Reduced treatment success in lipid
management among women with coronary heart disease or risk equivalents:
results of a national survey. Am Heart J. 2006;152:976e981.

21. Mosca L, Linfante AH, Benjamin EJ, et al. National study of physician awareness
and adherence to cardiovascular disease prevention guidelines. Circulation.
2005;111:499e510.

22. Hsuan CF, Lee TL, Chang HL, et al. A Retrospective Study of Statin Use and Its
Effectiveness in Taiwanese. Acta Cardiol Sin. 2009;25:18e25.

23. Mosca L, Benjamin EJ, Berra K, et al. American Heart Association. Effectiveness-
based guidelines for the prevention of cardiovascular disease in women e 2011
update: A guideline from the American heart association. Circulation.
2011;123:1243e1262.


	Gender Difference in Statin Intervention on Blood Lipid Control among Patients with Coronary Heart Disease
	1. Introduction
	2. Materials and methods
	2.1. Study population
	2.2. Statistical methods

	3. Results
	4. Discussion
	Appendix 1
	References




