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Abstract 

Background: Cardiovascular disease (CVD) is the most common cause of morbidity and mortality globally. 

Despite progress being made in the diagnosis and treatment of CVDs, one third of deaths are due to CVDs. We have 

investigated the association between the rs1333049 polymorphism of the cyclin-dependent kinase inhibitor 2A/B 

(CDKN2A/B) gene with CVD outcomes in a population sample recruited as part of the Mashhad-Stroke and Heart-

Atherosclerotic-Disorders (MASHAD) cohort. 

Methods and Results: Five hundred and nine individuals who had a median follow-up period of 10 years were 

recruited as part of the MASHAD cohort. Anthropometric, and biochemical parameters were assessed followed by 

genotyping using TaqMan-real-time-PCR based method. Our data showed that carriers of the GG genotype were 

significantly more likely to develop CVD, compared to those with a CC or CG genotypes (OR: 4.77, 95%CI: 2.62-

8.68, p=0.001). Similar result we also found in second population which were follow up for 10 years. In particular 

cases who had an event in recessive genetic model (CC vs CG+GG) had a higher risk of developing CVD (OR: 

5.57, 95%CI: 2.80-11.06, p=0.001).  

Conclusion: We have found that carriers of the GG genotype of the CDKN2A/B gene locus were at increased risk 

of CVD in a representative population-based cohort, indicating further functional analysis to explore the value of 

emerging marker as a risk stratification biomarker to identify high risk cases.   

Keywords: Cardiovascular diseases; predisposing factor; rs1333049, CDKN2A/B, 9P21 
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Introduction 

Cardiovascular disease (CVD) is a major cause of death and long-term disability, worldwide. In 2015, there were up 

to 430 million CVD cases and 17.9 million people attributable deaths each year due to CVDs, which accounts for at 

least 30% of all deaths worldwide (1, 2). According to data from American Heart Association - Heart and Stroke 

Statistics (2019 update), it has been reported that, nearly half of adult Americans (121 million) suffer from CVD and 

840,000 of them succumb to their disease, annually (3). This mortality rate is even higher in economically 

underdeveloped and developing countries, as ˃ 80% of CVD deaths occur in low- and middle-income countries (4). 

CVD comprise coronary heart disease, cerebrovascular disease, stroke, heart failure and high blood pressure (5). 

Despite various attempts made to improve the prevention and treatment of CVD, they remain the major cause of 

mortality in Iran and its prevalence has increased over recent years (6). Identifying markers of CVD susceptibly and 

the presence of established disease may help improve its management. 

Genome-wide association studies (GWASs) have identified several disease susceptibility loci related to human 

disease (7). The GWAS studies on CVDs are still relatively limited. Among the loci, which have been proposed to 

be involved in the predisposition to CVDs, the 9p21 locus appears to be of importance, according to studies in the 

UK, Japan, South Korea, Germany and Italy (8, 9). Single nucleotide polymorphisms at the 9p21 locus have also 

been showed to be associated with sudden cardiac death (SCD), CAD and to myocardial infarction (MI) in a primary 

and secondary prevention setting (10-12). Several single nucleotide polymorphisms (SNPs) at the 9p21 locus, but 

five polymorphisms, rs1333049, rs10757274, rs2383206, rs2383207 and rs10757278, have been shown to be 

associated with CVD. The rs1333049 was first shown to be associated with CVD in a German population, as the G 

allele of this SNP was reported to predispose individuals to CAD (13). The association between rs1333049 and 

CVDs was then evaluated in other populations and this SNP is now thought to be a significant predisposing factor 

for the occurrence of CVD (8, 14, 15). However, there is paucity of studies evaluating the association between this 

SNP and CVDs in Iranian population. In the present study, we investigate the association between rs1333049 

polymorphism and the clinical CVD outcome in a population recruited from Mashhad-Stroke and Heart-

Atherosclerotic-Disorders (MASHAD) cohort from northeast of Iran.  

1. Materials and methods 

1.1. Study population 



4 
 

In this case-control study, a total of 291 subjects with CVD and 218 healthy controls were enrolled as part of the 

MASHAD cohort study. The healthy controls were selected from sex- and age-matched randomized individuals 

without clinical manifestations of CVD, including CAD, peripheral arterial disease and stroke. The MASHAD study 

is a 10-year cohort study investigating the impact of various genetic, environmental, nutritional and psychosocial 

risk factors on the occurrence of cardiovascular events in an urban population in northeast of Iran. This study 

comprises a cohort of 9704 individuals aged between 35 to 65 years with follow-up examinations being regularly 

undertaken (16). Eligibility of the patients was evaluated based on medical interviews and physical examination by 

cardiologists. On follow-up, subjects with CVD patients were identified from symptoms and then using several 

diagnostic modalities, including: angiography, CT angiography and ETT, which were carried out by an 

electrophysiologist and two interventional cardiologists. The primary end-points were cardiovascular events, 

including: myocardial infarction, stable or unstable angina and coronary revascularization. Other evaluations 

comprised assessment of demographic, anthropometric and various CVD risk factors, such as smoking status, 

fasting blood sugar, blood pressure measurements, lipid profile evaluations and asking for diabetes and 

hypertension. Also CAD cases in first population were included from patients who underwent coronary angiography 

in the Ghaem hospital, Mashhad and had signs and/or symptoms of cardiac disease (chest pain, ECG changes, 

unstable angina and angina of effort) were included in the study.  

The demographic and anthropometric information related to the patients and control subjects are given in Table 1. 

The study design was confirmed by the local Ethics and Human Rights Committee and carried out according to the 

guidelines of the Helsinki Declaration. Informed consent was obtained from all participants before inclusion to the 

study. 

1.2. DNA extraction and genotyping 

Peripheral blood samples were taken from each individual and collected in tubes containing ethylenediamine 

tetraacetic acid (EDTA). The blood samples were then subjected to genomic DNA extraction using Pistaz teb 

(Tehran Iran) according to the manufacturer's instructions. The concentration and quality of DNA samples were 

determined using a NanoDrop®-1000-Detector device (NanoDrop-Technologies, Wilmington, DE, USA) and by 

running on 1% agarose gel electrophoresis, respectively. Extracted DNA samples were then kept at −20 °C. 

Genotype analysis of rs1333049 polymorphism in CDKN2A/B gene was carried out by TaqMan® probe-based real-
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time PCR assay. Briefly, the real-time PCR reactions were performed in 12.5 μl total volume, using 20 ng of 

genomic DNA in TaqMan® Universal Master Mix with specific primers and probes (Applied Biosystems, Foster 

City, CA, USA), as described in our previous study (17). Allelic discrimination in the samples was assessed using an 

ABIPRISM-7500 real-time PCR instrument which is equipped with the SDS version-2.0 software to determine the 

allelic content (18). 

1.3. Statistical analysis 

Throughout this study, the results for normally-distributed and non-normal data are shown as mean ± SD or median 

and interquartile range, respectively. The presence of normal distribution within the subgroups was assessed by 

Kolmogorov-Smirnov tests. Baseline characteristics for participants with and without CVD were compared using 

student's t-test for parametric data, Mann-Whitney U test for non-parametric data and Pearson's χ2 tests for 

categorical ones. Demographic and biochemical variables were also compared across the polymorphism using 

Pearson's χ2 tests. The observed genotype frequencies of the variant of rs1333049 in CDKN2A/B gene and the 

Hardy–Weinberg equilibrium were assessed with χ2 tests. Logistic regression model was used to assess the 

association between rs1333049 polymorphisms and risk of CVD occurrence, after adjustment for potential 

confounders, such as age, sex, BMI, total cholesterol, diabetes and hypertension. To investigate the effect of 

rs1333049 polymorphism upon the time of the occurrence of CVD event, Cox regression analyses were applied. P 

value < 0.05 was defined as statistically significant. All statistical analyses were performed using IBM SPSS 

Statistics 25 (SPSS, Chicago, IL, USA). 

2. Results 

2.1. Allele and genotype frequencies of rs1333049 polymorphism in individuals with and without CVDs 

In this study, we aimed to evaluate whether there was a relationship between rs1333049 polymorphism in 

CDKN2A/B gene and the risk of CVD occurrence. In this regard, for each extracted genomic DNA sample, TaqMan 

genotyping was carried out in duplicate. Genotyping was successfully accomplished in all genomic DNA samples 

with no discrepancies observed in the duplicates for each sample. According to our results, the rs1333049 

polymorphism was not in Hardy-Weinberg equilibrium (HWE) (p = 0.02). 
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Genotype frequencies of rs1333049 polymorphism are shown in Table 2. The frequencies of CC, CG and GG 

genotypes were respectively, 223 (43.8%), 171 (33.6%) and 115 (22.6%) for rs1333049 in total population. 

Furthermore, the frequency of the G allele was 39.4% in the population.  

2.2. Association of the rs1333049 polymorphism genotypes with the clinical characteristics of CVD patients 

We evaluated the association between genotype distribution of rs1333049 polymorphism with the clinical 

characteristics of CVD patients either in total population or in cohort population. Baseline clinical characteristics of 

individuals based on presence or absence of CVD across the genotypes under recessive genetic model are given in 

Table 3 and Table 4. The analyses indicated that considering cohort population, the waist circumference was 

significantly higher in CVD patients with GG genotype (102.49±9.90 cm), compared to the patients with CC or CG 

genotypes (95.11±11.66 cm) (p = 0.004). The smoking rate was significantly lower in the CVD patients with GG 

genotype (8.1%) compared to those with CC or CG genotypes (30.3) (p < 0.001). This feature highlights the fact 

that individuals with GG genotype are at a higher risk of CVD incidence, even if the smoking rate is lower among 

them. The differences in lipid profile, blood glucose and vitamins were not statistically significant across the groups. 

However, regarding blood pressure, both systolic blood pressure (SBP) and diastolic blood pressure (DBP) were 

significantly higher in CVD patients containing GG genotype, compared to those with CC and CG genotypes (p = 

0.005 for SBP and p = 0.01 DBP). Therefore, hypertension was observed in a higher portion of the CVD patients 

carrying the GG genotype, when compared to CVD patients without this genotype (54.1% vs. 30.3%, p = 0.01) 

(Table 4). 

2.3. Association of rs1333049 with the risk of CVD occurrence 

According to the statistical analysis obtained by Pearson’s χ2 test, given the total population, the distribution of 

minor G allele was significantly different among CVD participants and healthy group (p < 0.001 in dominant model) 

(Table 2).  

Logistic regression analysis revealed that individuals with GG/GC genotypes had an elevated risk of CVDs (OR = 

2.55; 95% CI, 1.78-3.67; p < 0.001) compared to those with CC genotype (Table 5).  

Furthermore, the association between the alleles of the rs1333049 polymorphism and risk for CVD was explored in 

patients undergoing coronary angiography with obstructive coronary artery disease, under different genetic models 
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(Table 5). Indications for coronary angiography were stable or unstable angina, MI, and recurrence of symptoms 

after revascularization. Our results demonstrated positive association between the presence of G allele and the risk 

of CAD, either in total population or in cohort population. In multivariate logistic regression analyses adjusted for 

age, sex and BMI, we observed an increase in the risk of CVD occurrence in cohort population (OR = 2.54 in 

adjusted dominant model (p = 0.00) vs 1.80 in unadjusted dominant model (p = 0.01)) (Table 5). 

3. Discussion 

A plethora of studies have reported the effects of genetic variants, including SNPs, in the predisposition to CVDs. In 

this regard, several GWAS studies have been conducted to unravel the genetic basis, which puts the individuals at a 

higher risk of CVD occurrences. Among various loci in human genome, which have been shown to be related to 

CVD, 9p21 locus is of great importance. This locus encodes cyclin-dependent kinase inhibitors CDKN2A and 

CDKN2B and as well as an antisense noncoding RNA in the INK4 locus (ANRIL). Given the role of cell-cycle 

related genes in the control of cell proliferation, this locus has repeatedly shown to be related to different human 

cancers (19-21). However, studies have also revealed that there are some genetic variants in this locus, which may 

be related to the occurrence of cardiovascular events (8-12). 

Among several polymorphisms at the 9p21 locus, five polymorphisms, rs1333049, rs10757274, rs2383206, 

rs2383207 and rs10757278 have been shown to have a significant association with predisposition to CVD. Previous 

studies have shown that the rs1333049 polymorphism has the strongest association with CAD in both the WTCCC 

and the German studies (22). In the present study, we observed that G allele of rs1333049 polymorphism, which has 

a frequency was 39.4% in the studied population, is a predisposing genetic factor for cardiovascular events. This 

study is in line with most of previous studies conducted in other populations. Hinuhara et al conducted a large study 

and evaluated the associations between rs1333049 and CAD in Japanese (604 patients and 1,151 controls) and 

Koreans (679 patients and 706 controls). According to their studies, there was a significant association in 

both Japanese (OR=1.30, 95%CI; 1.13-1.49, p=0.00027) and Koreans (OR=1.19, 95%CI; 1.02-1.38, p=0.025), 

demonstrating that rs1333049 in chromosome 9p21 was a susceptibility locus for CAD in East Asians. 

In a repeated replication and a prospective meta-analysis, conducted by Schunkert et al. in Germany and UK, 

rs1333049 polymorphism was genotyped in 7 case-control studies comprising 4645 patients with MI or CAD and 
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5177 healthy controls. The study demonstrated that rs1333049 was uniformly associated with CAD in each study (p 

<0.05). Pooled analysis, revealed that the odds ratio per copy of the risk allele was 1.29 (95% CI, 1.22 to 1.37; p 

=0.0001). Furthermore, haplotype analysis showed that this predisposing effect was not homogeneous across the 

haplotypic background and an autosomal-additive inheritance mode best explained the underlying association (23). 

Interestingly, genotyping of 31 further SNPs in the region revealed that, regardless of identifying several other SNPs 

in 9p21 locus that were associated with CAD, none had predictive information beyond that of the rs1333049 

polymorphism. The authors also performed a meta-analysis of the rs1333049 polymorphism in 12,004 patients and 

28,949 controls, which increased the evidence for this association to p=6.04x10-10 (OR=1.24; 95%CI; 1.20 to 1.29) 

(23).  

In another case-control study, conducted by Foroughmand et al, the association between CAD with two 

polymorphisms in 9p21 locus (rs1333049 and rs10757274) was investigated in southwest Iran (24). Similar to our 

study, they found that G allele of rs1333049 polymorphism was a predisposing factor for the occurrence of CVD 

and that GG genotype in CAD patients was more than control cases (OR: 0.354, 95%CI: 0.138-0.912, p=0.032). 

They also reported that the presence of a group of risk factors, including positive family history, diabetes mellitus, 

smoking, hypertension and high blood lipid, increased the incidence of CAD. In our study, we observed a positive 

association between the presence of G allele and the risk of CAD and found that the GG genotype is significantly 

associated with hypertension and higher waist circumference. Given that the above-mentioned Iranian study has 

been performed in a different region of Iran with a different ethnicity, rs1333049 SNP may be considered as a well-

established predisposing genetic variant for the occurrence of CVDs. 

Limitation: However, the limitations of the present study include its cross-sectional design and the fact that lifestyle 

features and certain dietary habits of the subjects influence on the relationships between genetic variant and CVD 

and its risk factors. Therefore, longitudinal studies are needed to clarify the variant genetic effects. 

In conclusion, this study showed a significant association between rs10757274 polymorphism and cardiovascular 

events in a population from northeast Iran. This result is in consistent with similar studies, which have been 

conducted in other populations and highlight the potential of this polymorphism as a predisposing factor for CVDs. 

Further studies in larger cohorts, however, may be needed to confirm the role of this polymorphism and other genes 

and genetic variants in the development of CVDs.  
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Table 1. Patient and control in group information 

Variables CVD Control P-value 

Anthropometrics 

Sex 
Female(%) 

 
142(48.8) 

  
175(80.3) 

 
<0.001 

Age(year) 60.29±9.41 55.70±7.54 <0.001 

Smoking(%) 60(20.6) 45(20.6) 0.95 

Heigh (metr) 1.60±0.09 1.59±0.08 <0.001 
Weight (kg) 71.27±12.96 64.89±12.71 <0.001 

BMI 27.61±4.64 25.40±3.99 0.196 
Waistci (cm) 94.53±12.69 90.35±10.81 <0.001 

Lipid profile 
TC (mg/dl) 183.33±47.17 178.16±30.96 <0.001 
TG (mg/dl) 155.15±87.30 94.06±46.46 <0.001 

HDL (mg/dl) 39.74±12.29 46.06±10.26 0.324 
LDL (mg/dl) 19.77±45.56 110.24±28.44 <0.001 

Vitamins 
vit.D (mg/dl) 2.018±2.94 1.25±1.08 0.438 
vit.E (mg/dl) 19.47±11.744 22.87±10.62 <0.001 

Blood pressure 
SBP (mmHg) 122.80±19.73 113.11±13.40 0.103 
DBP (mmHg) 76.86±10.56 73.75±9.39 0.058 

Hypertension(%) 107(36.8) 14(6.4) <0.001 
Blood glucose 

Diabetes(%) 83(28.7) 4(1.9) <0.001 
FBG (mg/dl) 118.45±63.27 80.02±13.65 <0.001 

Values are presented as mean ± SD. Abbreviation: BMI body mass index, SBP systolic blood 
pressure, DBP diastolic blood pressure, FBG fasting blood glucose, TC total cholesterol, LDL-C low-
density lipoprotein cholesterol, HDL-C high-density lipoprotein cholesterol, TG triglycerides, vit.D 
vitamin D, vit.E Vitamin E, Waist cir Waist circumference 
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Table 2. Allele and genotype frequencies of rs1333049 polymorphisms 

 SNP Major/minor 
allele 

Major allele 
homozygote 

(%)  

Heterozygote 
(%) 

Minor allele 
homozygote (%) 

MAF HWE        
P value 

Total 
population 

Rs1333049 C/G 223(43.8%) 171(33.6%) 115 (22.6%) 0.27 0.02 

 Control(n=218) CVD(n=291) Total(n=509) Genetic model P value 

CC 124(56.9%) 99(34.0%) 223(43.8%) Additive 0.59 

GC 72(33.0%) 99(34.0%) 171(33.6%) Recessive  <0.001 

GG 22(10.1%) 93(32.0%) 115(22.6%) Dominant  <0.001 

       

Cohort 
population 

  168(52.7%) 94(22.5%) 57(17.9%) 0.26 

CC 124(57.4%) 44(42.7%) 168(52.7%) Additive 0.03 

GC 72(33.3%) 22(21.4%) 94(22.5%) Recessive  <0.001 

GG 20(9.3%) 37(35.9%) 57(17.9%) Dominant <0.01 

       

Abbreviation: SNP, Single nucleotide polymorphism; MAF, Minor Allele Frequency; HWE, Hardy Wienberg Equilibrium; 
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Table 3. A Genotype distribution of rs1333049 polymorphism with respect to population features of CVD 
patients under Recessive genetic model in total population 

 Without CVD CVD 
 CC+CG GG P -Value CC+CG GG P-Value 

Anthropometrics 
Age (year) 55.58±7.40 56.77±8.83 0.68 59.68±9.61 61.58±8.88 0.07 

Sex 
Femen(%) 

157(80.1) 18(81.8) 0.84 93(47.0) 49(52.7) 0.36 

Height (metr) 1.59±0.086 1.59±0.081 0.92 1.61±0.09 1.60±0.094 0.41 
Weight (kg) 65.02±1.26 63.76±1.32 0.72 71.42±1.35 70.94±1.17 0.94 

BMI 25.44±3.95 25.09±4.48 0.65 27.53±4.75 27.79±4.41 0.65 
Waistcir (cm) 90.30±10.70 90.87±12.00 0.90 94.27±12.44 95.09±13.26 0.67 
Smoking(%) 39(19.9) 6(27.3) 0.41 45(22.7) 15(16.1) 0.19 

Lipid profile 
TC (mg/dl) 177.47±30.72 184.27±33.16 0.46 181.88±45.67 186.43±50.35 0.45 
TG (mg/dl) 95.08±48.13 85.00±26.48 0.64 153.94±87.84 157.73±86.56 0.60 

HDL (mg/dl) 46.04±1.03 46.25±9.35 0.96 39.11±1.26 41.09±1.15 0.05 
LDL (mg/dl) 1.09±2.81 1.16±3.09 0.27 1.09±4.72 1.10±4.20 0.48 

Blood glocouse 
FBG (mg/dl) 80.29±14.08 77.73±8.74 0.59 119.16±64.29 116.9561.38 0.62 

Diabetes 4(2-1) 0 0.49 55(28.1) 28(30.1) 0.71 
Vitamins 

vit.D (mg/dl) 1.27±1.08 0.98±1.02 0.18 2.13±3.19 1.78±2.33 0.65 
vit.E (mg/dl) 23.02±1.07 17.41± 0.59 20.35±1.20 17.76±1.10 0.10 

Blood pressure 
SBP (mmHg) 113.34±13.72 111.15±10.13 0.54 121.37±18.67 125.83±21.61 0.11 
DBP (mmHg) 73.67±9.491 74.43±8.68 0.63 76.03±10.28 78.60±10.97 0.10 

Hypertension(%) 13(6.6) 1(4.5) 0.70 69(34.8) 38(40.9) 0.32 
Values are presented as mean ± SD. Abbreviation: BMI body mass index, SBP systolic 
blood pressure, DBP diastolic blood pressure, FBG fasting blood glucose, TC total 
cholesterol, LDL-C low-density lipoprotein cholesterol, HDL-C high-density lipoprotein 
cholesterol, TG triglycerides, vit.D vitamin D, vit.E Vitamin E, Waist cir Waist 
circumference 
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Table 4.  Genotype distribution of rs1333049 polymorphism with respect to population features of CVD 
patients under Recessive genetic model in cohort population 

 Without CVD* CVD# 
 CC+CG GG P -Value CC+CG GG P-Value 

 
Age (year) 55.58±7.40 56.20±8.83 0.95 64.22±7.41 66.19±5.89 0.27 

Sex 
Female(%) 

157(80.1) 16(80) 0.99 30(45.5) 22(59.5) 0.17 

Height (metr) 1.59±0.08 1.59±0.08 0.84 1.60±0.09 1.59±0.08 0.47 
Weight (kg) 65.02±1.26 63.80±1.39 0.68 71.15±1.22 73.44±1.03 0.23 

BMI 25.44±3.95 25.04±4.69 0.56 27.67±4.63 29.12±4.40 0.12 
Waistcir (cm) 90.30±10.70 90.46±12.53 0.71 95.11±11.66 102.49±9.90 0.004 
Smoking(%) 39(19.9) 6(30) 0.28 20(30.3) 3(8.1) <0.001 

Lipid profile 
TC (mg/dl) 177.47±30.72 180.60±32.17 0.84 202.70±43.96 204.57±45.38 0.60 
TG (mg/dl) 95.08±48.13 87.60±25.66 0.95 176.92±99.68 176.38±95.83 0.88 

HDL (mg/dl) 46.04±1.03 45.87±9.75 0.74 41.09±1.01 40.57±9.78 0.98 
LDL (mg/dl) 1.095±2.81 1.13±3.05 0.58 1.27±3.82 1.23±4.16 0.96 

Blood glocouse 
FBG (mg/dl) 80.29±14.08 77.55±9.10 0.55 122.08±75.09 113.27±54.85 0.82 

Diabt(%) 4(2.1) 0 0.51 21(31.8) 15(40.5) 0.37 
Vitamins 

vit.D (mg/dl) 1.27±1.08 0.89±1.07 0.08 1.26±0.72 1.26±0.98 0.56 
vit.E (mg/dl) 23.02±1.07 17.41± 0.59 21.64±1.32 18.76±1.47 0.48 

Blood pressure 
SBP (mmHg) 113.34±13.72 110.27±9.68 0.37 126.52±19.44 139.80±21.96 0.005 
DBP (mmHg) 73.67±9.49 73.80±8.76 0.91 80.38±10.14 86.54±10.79 0.01 
Hypertension 13(6.6) 1(5) 0.77 20(30.3) 20(54.1) 0.01 

Values are presented as mean ± SD. Abbreviation: BMI body mass index, SBP systolic 
blood pressure, DBP diastolic blood pressure, FBG fasting blood glucose, TC total 
cholesterol, LDL-C low-density lipoprotein cholesterol, HDL-C high-density lipoprotein 
cholesterol, TG triglycerides, vit.D vitamin D, vit.E Vitamin E, Waist cir Waist 
circumference 
 

*: healthy at both baseline/ follow-up 
#: healthy in baseline, but CVD in follow-up 
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Table 5. Multivariable logistic regression analysis of rs1333049 polymorphism and CVD under different 
genetic models 

    Genetic models 

 

Risk allele   Additive model 
OR(95%CI)  

Recessive model 
OR(95%CI)  

Dominant model 
OR(95%CI)  

Total 
population 

Unadjusted 
model 

 1.04(0.72-1.51) 
P =0.81 

4.18(2.52-6.93) 
P <0.001 

2.55(1.78-3.67) 
P <0.001 

Adjusted * 
model 

0.87 (0.53-1.42) 
P =0.59 

4.77 (2.62-8.68) 
P <0.001 

0.99 (0.99-0.99) 
P <0.001 

     
Cohort 
population 

Unadjusted 
model 

 0.54(0.31-0.94) 
P =0.03 

5.49(2.98-10.12) 
P <0.001 

1.80(1.12-2.90) 
P = 0.01 

Adjusted * 
model 

0.78 (0.42-1.43) 
P =0.42 

5.57 (2.80-11.06) 
P <0.001 

2.54 (1.46-4.43) 
P≤0.001 

 


