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Background: Representative data has shown a linear increase in mean low-density lipoprotein cholesterol 
(LDL-C) levels among Chinese adults, contributing to the burden of atherosclerotic cardiovascular disease 
(ASCVD). This study aimed to assess the trends in LDL-C levels and their association with coronary artery 
stenosis during the first acute myocardial infarction (AMI) in young Chinese adults. 
Methods: A retrospective study including 2,781 adults, aged 18–44 years, hospitalized for their first AMI in 
Beijing Anzhen hospital between 2007 and 2017 was performed. 
Results: Mean LDL-C level was 2.82±0.97 mmol/L with the prevalence of elevated LDL-C being 21.6% 
(601/2,781). Of the study, only 4.2% were aware of their elevated LDL-C status. Neither mean LDL-C 
concentration nor prevalence of elevated LDL-C showed a downward trend between 2007 and 2017 (P>0.05). 
Patients aged <35 years had the highest LDL-C level and frequency of elevated LDL-C among the three 
age groups (aged <35, 35–39, and 40–44 years; P<0.01). Patients with LDL-C ≥3.4 mmol/L evinced a 
more than 50% increased risk of coronary artery stenosis compared with those with LDL-C <1.4 mmol/L 
[adjusted odds ratio (OR) 3.19; 95% confidence interval (CI): 1.62 to 6.29]. Of the study, 62.0% had at least 
two conventional risk factors (RFs), and smoking, accompanied by hypertension, obesity, or elevated LDL-C 
were the most common combinations. 
Conclusions: The current study provides an overview of trends in LDL-C level and elevated LDL-C 
among young adults at the time of first AMI. Patients had a high prevalence of elevated LDL-C but low 
awareness of this status. Coronary artery stenosis was positively correlated with LDL-C level. Preventive 
strategies, including public education regarding cholesterol levels and benefits of maintaining LDL-C below 
3.4 mmol/L should be considered for young adults as a primary preventive strategy.
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Introduction

Stroke and ischemic heart disease are now the leading 
causes of death in China, ahead of cancer and other 
diseases (1). There has been an especially rapid rise in the 
incidence of acute coronary events and hospitalization rates 
among young adults (2,3). The proportion of young adults 
hospitalized for coronary heart disease has been estimated 
at approximately 10% (4). This trend parallels an increase 
in cardiovascular risk factors (RFs), including smoking, 
hypertension, diabetes, obesity, and dyslipidaemia (5).  

Cohort studies have provided coherent and consistent 
evidence that plasma low-density lipoprotein cholesterol 
(LDL-C) concentration shows a strong and linear 
logarithmic relationship with risk of incident atherosclerotic 
cardiovascular disease (ASCVD) events (6,7). Indeed, 
LDL-C level is the third leading RF for death from 
cardiovascular disease in China, after hypertension and a 
high-salt diet (1). 

The LDL-C is not only a biomarker of increased risk but 
also a causal factor in the pathophysiology of ASCVD (7).  

It transports cholesterol from the liver to peripheral tissues 
and causes the transformation of macrophages into foam 
cells within the arterial wall, a step central to atherosclerosis. 
Nationally representative data has shown a linear increase 
in mean LDL-C levels, from 2.12 mmol/L in 2002 to  
2.78 mmol/L in 2010 and 2.87 mmol/L in 2015, among 
Chinese adults aged ≥18 years.  The frequency of 
dyslipidemia increased in a similarly linear manner during 
the same time period. In particular, hypercholesterolemia 
increased from 1.6% [2002] to 5.6% [2010] and to 
5.8% [2015] (8) contributing to the burden of ASCVD. 
Therefore, effective measures to control LDL-C represent 
an urgent public health priority (9).

More data is required, both from young adults in the 
general population and from young adults with a first 
AMI, to formulate preventive strategies for ASCVD in this 
age group. Few studies have evaluated long-term trends 
and prevalence of elevated LDL-C during a first AMI in 
young adults in China. Therefore, we investigated LDL-C 
level and its changing trends in young adults hospitalized 
with first AMI between 2007 and 2017. The current study 
presents an overview of trends and prevalence of elevated 
LDL-C and its relationship with the degree of coronary 
artery stenosis. Our findings provide a reference point 
for the development of preventive strategies in the young 
Chinese population. We present the following article in 
accordance with the STROBE reporting checklist (available 

at https://dx.doi.org/10.21037/atm-21-4480).

Methods

Participants

The current study was a retrospective, single-center analysis 
of young men hospitalized for a first AMI. Clinical and 
demographic data were collected from Beijing Anzhen 
hospital records by trained abstractors, using physician 
notes, laboratory reports, patient histories, and discharge 
summaries for the period between January 2007 and 
December 2017. A total of 2,739 young adults aged  
18–44 years hospitalized for a first AMI were identified 
and recruited. Hospitalizations were determined according 
to the fourth universal definition of MI (10). Patients 
with following conditions were excluded from the study: 
(I) history of MI, percutaneous coronary intervention, 
coronary artery bypass grafting, post-AMI syndrome, 
chronic ischemic heart disease, heart transplants, heart 
failure (HF), arteritis, congenital heart disease, and cancer; 
(II) cases without coronary angiography or with missing 
values for laboratory reports. All procedures performed in 
this study involving human participants were in accordance 
with the Declaration of Helsinki (as revised in 2013). 
This study was approved by Beijing Anzhen Hospital 
Ethics Committee (2020049X). Individual consent for this 
retrospective analysis was waived.

Measurements and diagnostic criteria

Established criteria were used as the basis for defining AMI, 
including: detection of a rise and/or fall of cardiac biomarker 
values [preferably cardiac troponin (cTn)] with at least 
one value above the 99th percentile upper reference limit 
(URL). In addition, at least 1 of the following had to be 
present: (I) ischemia; (II) new or presumed new significant 
ST-segment-T wave (ST-T) changes or new left bundle 
branch block; (III) development of pathological Q waves 
in the electrocardiogram (ECG); (IV) imaging evidence of 
new loss of viable myocardium or new regional wall motion 
abnormality; (V) evidence of intracoronary thrombus by 
angiography or autopsy. The AMI was classified as either 
ST-segment elevation myocardial infarction (STEMI) or 
non-STEMI (NSTEMI). Coronary artery disease was 
defined as main coronary artery stenosis ≥50% confirmed 
by coronary angiography, involving left main coronary 
artery (LMT), left anterior descending branch (LAD), left 
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circumflex branch (LCX), or right coronary artery (RCA). 
Prevalent hypertension and diabetes were defined based 
on a documented history in medical records. Elevated 
LDL-C was defined as LDL-C concentration ≥3.4 mmol/L  

(130 mg/dL). Obesity was defined as a body mass index 
(BMI) ≥28 kg/m2. Smokers were defined as those who 
reported smoking cigarettes for >6 months.

Statistical analysis

Categorical variables were expressed as total numbers 
(proportions). Differences in RF prevalence across age 
groups were compared using chi-square tests for categorical 
variables and trends in the prevalence of elevated LDL-C 
were analyzed using linear-by-linear association. The 
LDL-C levels were presented as mean ± standard deviation 
(SD), Student’s t-test was used to compare two independent 
samples and one-way analysis of variance (ANOVA) was 
used to compare 3 or more groups. Odds ratios (ORs) with 
95% CIs for associations were derived from multivariable 
logistic regression. All reported P values were 2-sided. 
Statistical analysis was performed using the software SPSS 
25.0 (IBM Corp., Armonk, NY, USA).

Results

A total of 2,781 cases of first AMI hospitalizations in young 
adults (male: n=2,657; female: n=124) between 1 January 
2007 and 31 December 2017 were identified. Of the 2,781, 
463 (16.6%) patients were <35 years, 768 (27.6%) were 
35–39 years, and 1,550 (55.7%) were 40–44 years. The most 
frequent presentation of AMI was STEMI (77.2%) and 
1,291 (46.4%) had multi-vessel coronary disease. Baseline 
characteristics of the overall sample and age subgroups 
are presented in Table 1. The most prevalent RFs were 
smoking (72.6%), followed by hypertension (41.0%), and 
obesity (38.2%). The proportion of patients without any 
of the 5 conventional CVD RFs was 7.5% and 62.0% of 
patients had at least two RFs. Smoking accompanied by 
hypertension, obesity, or elevated LDL-C were the most 
common combinations (Table S1).

Prevalence and awareness status of hypercholesterolemia 

Of the study, 756 patients (27.2%) had hypercholesterolemia 
with total cholesterol (TC) ≥5.2 mmol/L or LDL-C 
≥3.4 mmol/L. There were significant differences in 
frequency of hypercholesterolemia across age groups, 
in numbers of patients combining hypercholesterolemia 
with other conventional RFs, and in the degree of 
coronary artery stenosis (P<0.05). Among individuals 
with hypercholesterolemia, 4.2% (32/756) were aware of 

Table 1 Baseline characteristics of the study population

Characteristics Overall (n=2,781)

Gender 

Male 2,657 (95.5)

Female 124 (4.5)

Age (y)

<35 463 (16.6)

35–39 768 (27.6)

40–44 1,550 (55.7)

AMI subtypes

STEMI 2,148 (77.2)

NSTEMI 633 (22.8)

Number of vessels involved

Without significant coronary stenosis or 
normal

255 (9.2)

Single vessel disease 1,235 (44.4)

Multi-vessel coronary disease 1,291 (46.4)

Risk factors

Smoking 2,020 (72.6)

Hypertension 1,139 (41.0)

Obesity 1,063 (38.2)

Elevated LDL-C 601 (21.6)

Diabetes 424 (15.2)

Numbers of conventional RFs

0 210 (7.6)

1 846 (30.4)

2 954 (34.3)

3 601 (21.6)

4 160 (5.8)

5 10 (0.4)

Data are presented as mean ± standard deviation or n (%). AMI, 
acute myocardial infarction; NSTEMI, non-ST-segment elevation 
myocardial infarction; STEMI, ST-segment elevation myocardial 
infarction; RFs, risk factors; LDL-C, low-density lipoprotein 
cholesterol.

https://cdn.amegroups.cn/static/public/ATM-21-4480-Supplementary.pdf
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their condition. There were no significant differences of 
awareness across gender, different age groups, numbers 
combining hypercholesterolemia with other conventional 
RFs, or with the degree of coronary artery stenosis (Table 2).

Correlation of LDL-C level with other characteristics 

Mean LDL-C level was 2.82±0.97 mmol/L. Higher levels 
were observed in patients who were male, under 35 years, 
had a coronary artery stenosis ≥50% or had at least 1 
other RF than in those who were female, 35–39 years or 
40–44 years, had a coronary artery stenosis <50% and were 
without any of the 4 other conventional RFs (P<0.05). The 
prevalence of elevated LDL-C was 21.6% (601/2,781). In 
addition, 3.6% (99/2,781) had an LDL-C concentration of 
<1.4 mmol/L and 3.8% (105/2,781) had elevated LDL-C 
together with at least three other conventional RFs. Patients 
who were aged <35 years and had a coronary artery stenosis 
≥50% had a higher prevalence of elevated LDL-C (Table 3). 

Correlation of LDL-C level with the degree of coronary 
artery stenosis 

Logistic regression analysis was performed using the 
presence of coronary artery stenosis ≥50% as the 
dependent variable. Coronary artery stenosis correlated 
with LDL-C level after adjustment for gender, age group, 
and combination with other RFs. Patients with LDL-C  
<1.4 mmol/L were considered the reference. The odds 
ratio (OR) was 3.19 [95% confidence interval (CI): 1.62 to 
6.29] for patients with an LDL-C ≥3.4 mmol/L. Increased 
risks were not associated with LDL-C levels of 1.4–1.79, 
1.8–2.59, and 2.6–3.39 mmol/L compared with the 
reference. Patients combining elevated LDL-C level with 
other conventional RFs had a significantly increased risk 
of coronary artery stenosis ≥50%. The OR was 1.88 for 
patients with 1 RF, 3.00 for patients with 2 RFs, and 5.04 
for patients with at least 3 RFs (Table 4).

Trends of LDL-C level and frequency of occurrence of 
elevated LDL-C

Trends for the prevalence of elevated LDL-C are shown in 
Figure 1A. The prevalence of elevated LDL-C decreased 
from 2007 to 2017 but a downward trend in LDL-C 
concentration was not observed (P=0.068). The period 
between 2007 and 2009 revealed the highest increases in 
frequency of elevated LDL-C from 22.6% to 29.8% and 
was followed by a decrease in 2010 (17.4%). Thereafter, 
little change was observed. 

For mean LDL-C levels, no linear correlation with the 
time of admission was observed (β=−0.019, P=0.092). The 
period between 2008 and 2009 revealed the highest rate of 
decrease, from 3.05 to 2.75 mmol/L, and thereafter, little 
change was observed (Figure 1B).

Discussion

The results of the present study indicate that young adults 
with a first hospitalization for AMI in China had a high 
prevalence rate of elevated LDL-C but a low awareness of 
their cholesterol status. The LDL-C level and prevalence 
of elevated LDL-C among the study decreased from 2007 
to 2017 but without showing a consistent downward trend. 
Elevated LDL-C accompanied by smoking constituted the 
most common RF profile among patients who had at least 
two RFs. Patients with LDL-C ≥3.4 mmol/L had increased 
risk of coronary artery stenosis.

Table 2  The prevalence and the status of awareness of 
hypercholesterolemia 

Description

Prevalence of 
hypercholesterolemia

Awareness of 
hypercholesterolemia

n (%) P value n (%) P value

Gender 0.444 1.000

Male 726 (27.3) 31 (4.1)

Female 30 (24.2) 1 (3.3)

Age (y) <0.001 0.544

<35 165 (35.6) 5 (3.0)

35–39 206 (26.8) 11 (5.3)

40–44 385 (24.8) 16 (4.2)

Combination with 
other RFs

0.031 0.679

0 62 (23.5) 1 (1.6)

1 250 (24.9) 10 (4.0)

2 292 (30.1) 13 (4.5)

≥3 152 (28.0) 8 (5.3)

Coronary artery 
stenosis

<0.001 1.000

<50% 38 (5.0) 1 (2.6)

≥50% 718 (95.0) 31 (4.3)

RFs, risk factors.
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Table 3 LDL-C level across different characteristics

Description
Mean LDL-C 

(mmol/L)
P value

LDL-C level (mmol/L) 

<1.4 1.4–1.79 1.8–2.59 2.6–3.39 ≥3.4 P value

Gender  0.039 0.001

Male 2.83±0.96 89 (3.3) 217 (8.2) 869 (32.7) 907 (34.1) 577 (21.7)

Female 2.64±1.05 10 (8.1) 20 (16.1) 38 (30.6) 32 (25.8) 24 (19.4)

Age (y) <0.001  0.001

<35 3.05±1.16 10 (2.2) 36 (7.8) 129 (27.9) 153 (33.0) 135 (29.2)

35–39 2.77±0.94 28 (3.6) 75 (9.8) 263 (34.2) 242 (31.5) 160 (20.8)

40–44 2.77±0.91 61 (3.9) 126 (8.1) 515 (33.2) 542 (35.0) 306 (19.7)

AMI subtype  0.065  0.083

STEMI 2.80±0.95 77 (3.6) 183 (8.5) 721 (33.6) 727 (33.8) 440 (20.5)

NSTEMI 2.88±1.01 22 (3.5) 54 (8.5) 186 (29.4) 210 (33.2) 161 (25.4)

Coronary artery stenosis <0.001 <0.001

<50% 2.53±0.85 15 (5.9) 32 (12.5) 37 (38.0) 81 (31.8) 30 (11.8)

≥50% 2.85±0.98 84 (3.3) 205 (8.1) 810 (32.1) 856 (33.9) 571 (22.6)

Combination with other RFs  0.023  0.002

0 2.69±1.07 16 (6.1) 36 (13.6) 94 (35.6) 64 (24.2) 54 (20.5)

1 2.82±1.00 42 (4.2) 86 (8.6) 323 (32.1) 341 (33.9) 213 (21.2)

2 2.88±0.97 27 (2.8) 72 (7.4) 306 (31.5) 336 (34.6) 229 (23.6)

≥3 2.77±0.83 14 (2.6) 43 (7.9) 184 (33.9) 196 (36.2) 105 (19.4)

Data are presented as n (%), mean ± standard deviation or median. AMI, acute myocardial infarction; NSTEMI, non-ST-segment elevation 
myocardial infarction; STEMI, ST-segment elevation myocardial infarction; RFs, risk factors; LDL-C, low-density lipoprotein cholesterol.

Table 4 Logistic regression analysis on coronary artery stenosis in relationship to LDL-C level 

Factors Crude OR (95% CI) P value Adjusted OR (95% CI) P value

Gender 2.24 (1.39–3.63)  0.001 1.68 (1.01–2.78) 0.045

Age group

<35 1 1

35–39 1.62 (1.12–2.33) 0.01 1.69 (1.16–2.45) 0.006

40–44 1.75 (1.26–2.42) 0.001 1.85 (1.33–2.58) <0.001

Combination with other RFs

0 1 1

1 1.88 (1.31–2.71) 0.01 1.71 (1.17–2.49) 0.005

2 3.00 (2.03–4.45) <0.001 2.67 (1.78–3.99) <0.001

≥3 5.04 (3.02–8.42) <0.001 4.38 (2.60–7.40) <0.001

LDL-C level (mmol/L)

<1.4 1 1

1.4–1.79 1.14 (0.59–2.22) 0.691 1.12 (0.57–2.20) 0.752

1.8–2.59 1.49 (0.83–2.69) 0.183 1.32 (0.72–2.41) 0.373

2.6–3.39 1.89 (1.04–3.42) 0.036 1.61 (0.87–2.96) 0.130

≥3.4 3.40 (1.76–6.59) <0.001 3.19 (1.62–6.29) <0.001

OR, odds ratio; CI, confidence interval; RFs, risk factors; LDL-C, low-density lipoprotein cholesterol.
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Recent reports have confirmed that mean LDL-C levels 
have shown a linear increase over time, from 2.12 mmol/L  
in 2002 to 2.78 mmol/L in 2010 and to 2.87 mmol/L in 
2015 (8). Over the same period, the frequency of elevated 
LDL-C increased 2–4 times in the general population of 
China aged 18 years and over (8,11). Data from Chinese 
chronic disease RF surveillance showed high TC (28.5%) 
and high LDL-C (26.3%) (based on threshold values: TC 
≥5.2 mmol/L and LDL-C ≥3.4 mmol/L) were the most 
common components of the dyslipidemia associated with 
increased CVD risk (11). However, the trend of increasing 
TC and LDL-C levels were not seen in the young coronary 
heart disease patients of the current study. In a retrospective 
study of coronary artery disease patients aged ≤45 years 
conducted from 2010 to 2014, LDL-C levels showed a 
downward trend (12). The differences in the conclusions of 
these studies may be related to the differences in research 
objects and sample sizes. In the current study, the LDL-C 
levels and prevalence of elevated LDL-C decreased between 
2007 and 2017 although no downward trend was shown 
among young patients with a first hospitalization for AMI. 
These patients had a high prevalence of elevated LDL-C. 
Special attention should therefore be paid to those under 
35 years who tend to have a much higher LDL-C level 

and prevalence of elevated LDL-C than patients aged  
35–44 years. Overweight and obesity due to lifestyle may 
be the main cause of dyslipidemia in young people under  
35 years. Recent national representative surveys have shown 
that the frequencies of elevated TC and LDL-C were 
4.3% and 2.4%, respectively, for adults aged 35–74 years. 
Elevated cholesterol levels were more common among men 
and those younger than the 55–64 years age group (13). 

Low awareness of elevated TC or LDL-C status was 
found among young adults with a first AMI. Only 4.2% of 
individuals were aware of their condition, a lower rate of 
awareness than that of the general population 10 years ago. 
Figures from 2010 show the awareness rate for dyslipidemia 
(TC ≥6.22 mmol/L,  TG ≥2.26 mmol/L,  HDL-C  
<1.04 mmol/L, or LDL-C ≥4.14 mmol/L) in the general 
Chinese population aged 20 and older was 10.3% in 2010 
and the stratified rate was 6.0% in groups aged <45 years (14). 
Lower rates of awareness correlate with poorer rates of action 
towards treatment. Thus, these results highlight the pressing 
need for public education regarding blood lipid monitoring 
and the requirement to improve general awareness about 
dyslipidemia.

In the case of young adults, priority should be given 
to estimation of total ASCVD risk and lifetime risk 
in order to engage primary prevention. Thereafter, 
an appropriate LDL-C level should be maintained 
according to risk stratification. Current guidelines on 
the management of serum cholesterol recommend 
an appropriate LDL-C concentration of <1.8 mmol/L  
(70 mg/dL) for a population at high risk of ASCVD (15).  
For the general population, including those at low 
risk of ASCVD, LDL-C concentration <2.6 mmol/L  
was considered desirable with under 3.4 mmol/L an 
acceptable level according to Chinese and American 
guidelines (16,17). The results of the current study show 
that LDL-C levels correlated with the degree of coronary 
artery stenosis. An LDL-C concentration ≥3.4 mmol/L  
was associated with increased risk of coronary artery 
stenosis. A 20-year follow up study conducted in Chinese 
adults aged 35–64 years, demonstrated that the lower the 
LDL-C concentration within the range 1.8 to 4.1 mmol/L, 
the lower the long-term ASCVD risk. The study concluded 
that an LDL-C concentration within the range 1.8 to  
2.6 mmol/L is appropriate for the general population to 
achieve primary prevention (18). Most of the young adults 
included in the present study would be classified as low 
risk, based on traditional ASCVD risk prediction scores, 
even taking into account a lifetime risk estimate (16).  
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Figure 1 Trends in LDL-C level and elevated LDL-C during a 
first acute myocardial infarction in young men 18 to 44 years old 
between 2007 and 2017. (A) Trends in the prevalence of elevated 
LDL-C, the prevalence of elevated LDL-C decreased from 2007 
to 2017, but didn’t show a downward trend among those patients (P 
trend =0.068); (B) trends in LDL-C level, the mean LDL-C didn’t 
show a linear correlation with the time of admission (β=−0.019, 
P=0.092).



Annals of Translational Medicine, Vol 9, No 20 October 2021 Page 7 of 9

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(20):1536 | https://dx.doi.org/10.21037/atm-21-4480

Thus, we recommend that young adults who have at 
least 2 out of 5 conventional RFs (hypercholesterolemia, 
hypertension, diabetes, obesity, or smoking) and are 
currently classified as low risk should be considered as 
intermediate risk in clinical practice and given access to 
appropriate primary preventative strategies. An appropriate 
LDL-C concentration of 2.6 mmol/L or below should be 
maintained (15). The current study has also highlighted the 
combination of smoking, accompanied by hypertension, 
obesity, or elevated LDL-C, as the most common 
combination of RFs. Reducing LDL-C level translates 
into a greater absolute risk reduction for a person with 
increasing numbers of RFs or with higher risk of ASCVD. 

Young patients with a first hospitalization for AMI should 
take appropriate action, including both lifestyle changes and 
optimal medical therapy, to reduce LDL-C concentrations 
to below 1.4 mmol/L (15). Among the participants in the 
current study, only 3.6% had an LDL-C concentration of 
<1.4 mmol/L. Treatment should be initiated with statins 
in most cases, since there is ample evidence that statins 
decrease the progression of CVD (19). Previous studies of 
coronary atherosclerosis involving statin-treated patients 
have consistently demonstrated that the progression of 
coronary atherosclerotic plaque volume can be arrested if an 
LDL-C concentration of below 1.8 mmol/L is achieved (7). 

However, this optimal target of an LDL-C concentration of 
below 1.8 mmol/L is seldom achieved. Rates of achievement 
of the target are 15.3–36.1% among patients with CHD 
in China (11,20,21). Thus, current guidelines recommend 
that for patients at very-high or persistent high-risk despite 
being treated with a maximally tolerated statin, treatment 
should be combined with ezetimibe. If the goal LDL-C 
concentration is still not reached, additional treatment with 
a PCSK9 inhibitor should be indicated (15-17). 

Our study has several potential limitations. First, the 
single center nature of the study limited the available 
sample size. Second, since this was a retrospective analysis, 
there is a lack of detailed data regarding health behaviors, 
such as physical activity, sleep duration, emotion, and stress. 
Thus, the associations between LDL-C level and coronary 
artery stenosis have been made without adjustment for these 
factors. Third, the sample of annual AMI hospitalizations 
was small and this may have influenced trends over time.

In conclusion, our study revealed that young Chinese 
adults hospitalized with a first AMI had a high prevalence 
of elevated LDL-C concentrations but low awareness of 
their dyslipidemic status, and this led to a heavy burden of 
ASCVD. Special attention should be paid to those under the 

age of 35, since they had more serious conditions than those 
aged 35–44. The LDL-C level and prevalence of elevated 
LDL-C remained unchanged over the years included 
in our study [2007–2017]. An LDL-C concentration of  
3.4 mmol/L or above is associated with increased risk 
of coronary artery stenosis. More than 60% of patients 
surveyed had at least 2 RFs. We recommend that young 
adults who have at least 2 out of 5 conventional RFs 
(hypercholesterolemia, hypertension, diabetes, obesity, or 
smoking) and are classified as low risk should be considered 
intermediate risk in clinical practice with regard to planning 
appropriate primary preventative strategies. The LDL-C 
concentrations should be maintained below 2.6 mmol/L.  
An LDL-C concentration of under 3.4 mmol/L is 
recommended for those with 0-1 conventional RFs to 
achieve primary prevention.
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Table S1 The top 3 components across the status of risk factors cluster

The top 3 
components

One RF only 
(n=846)

Two RFs only (n=954) Three RFs only (n=601) Four RFs only (n=160) 

First Smoking, 543 
(64.2)

Smoking + hypertension, 285 
(29.9)

Smoking + hypertension + 
obesity, 220 (36.6)

Smoking + elevated LDL-C + 
hypertension  + obesity, 66 (41.3)

Second Hypertension, 128 
(15.1)

Smoking + obesity, 262 (27.5) Smoking + elevated LDL-C + 
obesity, 108 (18.0)

Smoking + hypertension + diabetes 
+ obesity, 65 (40.6)

Third Obesity, 99 (11.7) Smoking + elevated LDL-C, 
154 (16.1)

Smoking + elevated LDL-C + 
hypertension, 74 (12.3)

Smoking + elevated LDL-C + 
hypertension + diabetes, 11 (6.9)

Data are presented as n (%). RFs, risk factors; LDL-C, low-density lipoprotein cholesterol.
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