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BACKGROUND: Previous studies have reported inconsistent results with positive, negative, and 
J-shaped associations between alcohol consumption and the hazard of aortic aneurysm and dissection 
(AAD). This study aimed to examine the connections between weekly alcohol consumption and the 
subsequent risk of AAD.

METHODS: The UK Biobank study is a population-based cohort study. Weekly alcohol 
consumption was assessed using self-reported questionnaires and the congenital risk of alcohol 
consumption was also evaluated using genetic risk score (GRS). Cox proportional hazards models 
were used to estimate hazard ratios (HRs) with 95% confidence intervals (CIs) for the associations 
between alcohol consumption and AAD. Several sensitivity analyses were performed to assess the 
robustness of the results.

RESULTS: Among the 388,955 participants (mean age: 57.1 years, 47.4% male), 2,895 incident 
AAD cases were documented during a median follow-up of 12.5 years. Compared with never-
drinkers, moderate drinkers (adjusted HR: 0.797, 95%CI: 0.646–0.984, P<0.05) and moderate-
heavy drinkers (adjusted HR: 0.794, 95%CI: 0.635–0.992, P<0.05) were significantly associated with 
a decreased risk of incident AAD. Interaction-based subgroup analysis revealed that the protective 
effect of moderate drinking was reflected mainly in participants younger than 65 years and women.

CONCLUSION: Our findings support a protective effect of moderate alcohol consumption on 
AAD, but are limited to participants younger than 65 years and women.

KEYWORDS: Alcohol consumption; Aortic aneurysm and dissection; Genetic risk score; Cohort 
study; UK Biobank
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INTRODUCTION
Aortic aneurysm and dissection (AAD) is a severe 

macrovascular disorder caused by the inability of the 
vascular wall to withstand high intraluminal pressures, 
resulting in dilation of the aortic wall (aneurysm), a tear 
between the intima and media (dissection), in the worst 
cases, rupture of aneurysm and sudden death.[1,2] The 
prevalence of thoracic aortic aneurysms (TAAs) and 
abdominal aortic aneurysms (AAAs) was 0.16% and 
1.0%–8.9%, respectively.[3-5] The global aortic aneurysm 
death rate per 100 000 population in 1990 was 2.49 (95% 
CI: 1.78–3.27) in 1990 and 2.78 (95%CI: 2.04 –3.62) in 
2010.[6] Identifying risk factors for AAD is particularly 
important to the early prevention of the disease. In a 
previous study, advancing age, male sex, and smoking are 
considered as definite risk factors for AAD.[7] However, 
more modifiable risk factors remain to be explored in 
order to apply targeted interventions for the disease.

In the realm of modifiable lifestyle factors, alcohol 
consumption has been demonstrated to be associated 
with various clinical conditions. Numerous observational 
studies have suggested that mild to moderate alcohol 
consumption is linked to a reduced risk of cardiovascular 
disease (CVD).[8-11] However, previous studies reported 
inconsistent results with positive,[12] negative,[8,13] and 
J-shaped[14] associations between alcohol consumption 
and AAD. Most studies have primarily focused on 
exploring the connection between alcohol consumption 
and AAA, with limited attention given to TAA, 
dissection, or rupture. Additionally, previous studies 
have not adequately accounted for the competing risks of 
death. Therefore, conducting a thorough analysis of the 
impact of alcohol consumption on the development of 
AAD within a large represented population is essential.

In this study, our approach involved several stages. 
First, we carried out a series of epidemiological analyses 
using data from participants in the UK Biobank. Our 
goal was to examine both the linear and non-linear 
connections between weekly alcohol consumption 
and the subsequent risk of AAD. To address potential 
confounding effects, we took a step further and 
substituted the observed alcohol consumption with 
its genetic predisposition to validate our findings. By 
combining evidence from both observational and genetic 
perspectives within a large population cohort, our 
aim was to untangle the intricate relationship between 
alcohol consumption and the occurrence of AAD. This 
comprehensive approach allows us to gain deeper 
insights into how alcohol consumption may influence the 
risk of these vascular conditions.

METHODS 
Study population

UK Biobank is a prospective study that recruited 
more than 500,000 community-dwelling participants, 
aged 37–73 years ,  across  the United Kingdom 
between 2006 and 2010 (www.ukbiobank.ac.uk).[15]

Participants were invited to attend one of 22 assessment 
centers across England, Scotland, and Wales, where a 
touchscreen questionnaire was completed, a nurse-led 
interview was performed, and physical measurements 
were taken. UK Biobank has approval from the North 
West Multicenter Research Ethics Committee (MREC), 
and all participants provided informed consent. 

A flowchart of the inclusion and exclusion criteria 
of this study is presented in Figure 1. Of all 502,627 
participants eligible at baseline, we first excluded 
participants without valid genetic data (n=15,221). 
Then, we excluded those with missing data on alcohol 
consumption (n=92,766), those with a history of AAD 
at baseline (n=374), and those with weekly alcohol 
consumption beyond the range of (Q1–3IQR[1.86 g/
week], Q3+3IQR [624 g/week]) (n=5,311). Eventually, a 
total of 388,955 participants were enrolled in this cohort 
study. Participants were followed up until November 22, 
2021, and were allowed to accrue follow-up time from 
baseline until the date of AAD diagnosis, death, or study 
ended, whichever occurred first. 

Ascertainment of AAD
The follow-up of the cohort was conducted through 

502,627
Total UK Biobank participants

487,406 
Valid genetic data

388,955
Total included in analysis

-Missing alcohol consumption data (n=92,766)
-With AAD at baseline (n=374)
-Alcohol consumption value beyond the range
  of (Q1-3IQR, Q3+3IQR) (n=5,311)

98,451 Excluded

Figure 1. Flowchart of participant selection. AAD: aortic aneurysm 
and dissection; IQR: interquartile range.
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the linkage of routinely available national health 
records such as hospital inpatient episodes and death 
registrations. The primary outcome of this study was 
the incidence of AAD recorded as the International 
Classification of Disease 10th Revision (ICD 10) code I71 
in the hospital admission or death record up to October 
26, 2022. We subtyped AAD as TAA (ICD 10 code: 
I712), AAA (ICD 10 code: I714), rupture or dissection 
(ICD 10 code: I710, I711, I713, I715, I718). 

Assessment of alcohol consumption
At baseline, participants were asked about their 

drinking status and were asked to report their average 
weekly or monthly consumption of different types of 
alcoholic beverages. These measures were then converted 
into standard UK units and summed to obtain an average 
alcohol consumption in units per week, where one unit 
contains 8 g of ethanol[16] and is equivalent to half a pint 
of beer/lager/cider, half a glass of wine/champagne, 
one measure of spirits, or one glass of fortified wine.[17] 
Alcopops and other forms of alcohol count is 1.5 units.[18] 
We separated former drinkers from never-drinkers and 
used never drinkers as the reference group for analyses. 
Current drinkers were categorized into four groups: mild 
drinkers (≤100 g per week), moderate drinkers (>100 to 
200 g per week), moderate-heavy drinkers (>200 to <300 
g per week), and heavy drinkers (≥300 g per week). Field 
ID and categories of alcohol consumption are shown in 
Supplementary Table 1.

Assessment of the genetic risk score
The genome-wide association study (GWAS) conducted 

by GWAS and Sequencing Consortium of Alcohol and 
Nicotine use (GSCAN) identified 99 independent single 
nucleotide polymorphisms (SNPs) associated with alcohol 
consumption (log-transformed alcoholic drinks per week) 
at the genome-wide significance threshold (P<5×10-8) in 
941,280 individuals of European ancestry.[19] A total of 
96 SNPs were available for generating genetic risk scores 
(GRSs) in our population. We employed the following 
formula to calculate the GRS: weighted genetic risk score 
= (β1 × Single Nucleotide Variant 1(SNV1) + β2 ×SNV2 + 
... + βn× SNVn) × (n/sum of the β coefficients). The GRS 
was then analyzed in tertiles in our study, which were 
categorized as low (GRS < 121.573), intermediate (121.573 
≤ GRS ≤ 126.796), and high levels (GRS > 126.796) of 
genetic predisposition to alcohol consumption.

Assessment of covariates
We considered the following characteristics as the 

potential covariates: age (<65/≥65 years), sex (female/
male), ethnicity (white/not white), Townsend deprivation 
index (continuous), education level (college or university 
degree/any other qualification/no qualification), smoking 
status (never/former or current), regular physical 
activity,[20] systolic blood pressure (SBP, continuous), 
diastolic blood pressure (DBP, continuous), body mass 
index (BMI, <25/≥25 to <30/≥30 kg/m2), cholesterol-
lowering medication use, baseline diabetes and , baseline 
CVD (heart attack, angina, and stroke). Field ID and 
categories of the covariates are shown in Supplementary 
Table 1.

Statistical analysis
Basel ine character is t ics  are  summarized as 

proportions for categorical variables and mean ± 
standard deviation for continuous variables. Missing data 
on covariates were multiply imputed using the “mice” 
R package to minimize the potential for inferential bias. 
To investigate the associations of different drinking 
categories and genetic risk of alcohol consumption with 
incident AAD, we used Cox proportional-hazards models 
to calculate hazard ratios (HRs) and 95% confidence 
intervals (CIs). Basic adjustments were made for age, 
sex, and smoking status in Model 1. In Model 2, further 
adjustments were made for ethnicity, education level, 
Townsend deprivation index, regular physical activity, 
BMI, SBP, DBP, cholesterol-lowering medication use, 
baseline diabetes and baseline CVD. The proportional 
hazards assumptions was verified using graphical 
inspection of log-minus-log plots, which revealed no 
substantial departures.[21] Once interactions between 
alcohol consumption or genetically predicted alcohol 
consumption and specific covariates using the variable 
cross-product term were observed, stratified analyses 
according to the status of covariates were performed.

To  t e s t  fo r  poss ib le  l inea r  and  non- l inea r 
relationships, a restricted cubic spline with 3 knots at 
fixed percentiles (10th, 50th, 90th) was performed using 
the “rcssci” R package. Alcohol consumption of 0 g per 
week was used as the reference.

Sensitivity analyses were conducted to assess the 
robustness of the results. First, we repeated major 
analyses after excluding never and former drinkers. 
Second, we restricted the sample to participants without 
CVDs at baseline. To minimize the potential influence of 
reverse causality, we then performed time-lag analyses 
by excluding cases of AAD occurring within the first 3 
years of enrollment. Finally, Fine-Gray subdistribution 
hazard model was performed to control for potential bias 
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from the competing risk of death.
All statistical analyses were conducted with R 

software version 4.2.3. One way analysis of variance 
(ANOVA) was used for multi-group comparisons. And 
two-sided values of P<0.05 were considered statistically 
significant for all analyses.

RESULTS
Baseline characteristics of the study population

Among 388,955 participants who contributed 4,559,058 
person-years during a median follow-up of 12.6 (IQR: 
11.9–13.3) years, 2,895 participants developed AAD 
(mean age: 62.5 years, 79.9% male, Supplementary 
Table 2), including 719 TAAs, 1,580 AAAs, and 484 
dissections or ruptures. Baseline characteristics stratified 
by alcohol consumption are shown in Table 1. For the 
drinking status, 90.6% of the participants were current 
drinkers. Compared with never-drinkers, current drinkers 
tended to be younger, more frequently male, of white 
ethnicity, former or current smokers, possess higher 

educational levels, engage in more physical activity, 
and have a lower prevalence of high BMI (≥30 kg/m²). 
Additionally, current drinkers had lower occurrences 
of cholesterol-lowering medication usage, CVDs, and 
diabetes at baseline. Furthermore, participants who 
consumed more alcohol tended to have higher SBP and 
DBP.

Associations between weekly alcohol 
consumption and incident AAD

Associations of weekly alcohol consumption with 
AAD hazard are reported in Table 2. After adjusting for 
age, sex, and smoking status (Model 1), we observed 
a classical U-shaped curve association (P for trend = 
0.018). Compared with never-drinkers, moderate or 
moderate-heavy drinkers had a significantly decreased 
risk, however, there was no statistically significant 
difference in the risk among mild drinkers, heavy 
drinkers, or former drinkers. After additional adjustment 
for ethnicity, Townsend deprivation index, educational 
level, physical activity, SBP, DBP, BMI, cholesterol-

Table 1. Baseline characteristics stratified by alcohol consumption

Characteristics Overall
(n=388,955)

Never-drinkers
(n=19,999)

Former-
drinkers

(n=16,717)
Mild drinkers
(n=157,188)

Moderate 
drinkers

(n=106,554)

Moderate-heavy 
drinkers

(n=47,627)

Heavy 
drinkers

(n=40,870)
P-value

Age, years
  < 65 years
  ≥ 65 years

57.1 ± 8.1
81.0
19.0

57.0 ± 8.6
75.8
24.2

57.18 ± 7.9
79.1
20.9

56.5 ± 8.1
80.8
19.2

56.5 ± 8.0
81.5
18.5

56.5 ± 7.9
82.3
17.7

56.5 ± 7.8
82.5
17.5

<0.001

Sex, %
  Female
  Male 

52.6
47.4

72.1
27.9

55.7
44.3

63.7
36.3

48.4
51.6

36.5
63.5

25.7
74.3

<0.001

Ethnicity, %
  Not white 
  White 

5.2
94.8

29.5
70.5

8.1
91.9

5.3
94.7

2.5
97.5

2.0
98.0

1.8
98.2

<0.001

Townsend deprivation index -1.4 ± 3.0 -0.3 ± 3.4 -0.1 ± 3.5 -1.5 ± 2.9 -1.7 ± 2.9 -1.6 ± 2.9 -1.3 ± 3.0 <0.001
Education level, %
  No qualification
  Any other qualification
  College degree or above

15.8
49.8
34.4

26.9
46.5
26.6

26.9
46.9
26.2

15.8
50.8
33.4

13.9
49.3
36.8

13.0
49.6
37.4

14.2
50.6
35.1

<0.001

Smoking status, %
  Never smokers
  Former/current smokers 

54.4
45.6

81.9
18.1

44.6
55.4

62.1
37.9

51.5
48.5

42.0
58.0

34.3
65.7

<0.001

Regular physical activity, %
  No
  Yes

33.3
66.7

44.6
55.4

30.6
69.4

33.8
66.2

30.8
69.2

30.1
69.9

31.8
68.2

<0.001

Systolic blood pressure, mmHg 139.8 ± 19.6 139.2 ± 20.4 137.7 ± 19.9 138.5 ± 19.7 139.8 ± 19.3 141.9 ± 19.1 144.6 ± 19.2 <0.001
Diastolic blood pressure, mmHg   82.2 ± 10.6   81.3 ± 10.8   80.7 ± 10.8   81.3 ± 10.6   82.3 ± 10.5   83.7 ± 10.6   85.4 ± 10.5 <0.001
Body mass index, kg/m2

  < 25 kg/m2, %
  ≥ 25 to <30 kg/m2, %
  ≥ 30 kg/m2, %

27.2 ± 4.6
34.1
43.2
22.7

28.1 ± 5.6
31.1
38.3
30.6

28.2 ± 5.7
30.6
37.9
31.5

27.1 ± 4.7
36.6
41.0
22.4

26.9 ± 4.3
35.5
44.6
19.9

27.2 ± 4.2
31.2
47.0
21.8

27.7 ± 4.2
26.2
48.8
25.0

<0.001

Cholesterol-lowering
  medication use, %
  No
  Yes

90.1
  9.9

87.5
12.5

88.4
11.6

90.3
  9.7

90.9
  9.1

90.3
  9.7

89.2
10.8

<0.001

Baseline CVD, %
  No
  Yes

94.5
  5.5

92.3
  7.7

89.3
10.7

95.2
  4.8

94.9
  5.1

94.6
  5.4

94.0
  6.0

<0.001

Baseline diabetes, %
  No
  Yes

95.2
  4.8

89.8
10.2

89.4
10.6

95.4
  4.6

96.2
  3.8

96.1
  3.9

95.6
  4.4

<0.001

Values are mean±standard deviation or percentage. CVD: cardiovascular disease.
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lowering medication use, baseline diabetes, and CVD 
(Model 2), the associations of alcohol consumption with 
AAD remained robust (P for trend=0.041). Among all 
the participants, both moderate drinkers (adjusted HR: 
0.797, 95%CI: 0.646–0.984, P<0.05) and moderate-
heavy drinkers (adjusted HR: 0.794, 95%CI: 0.635–
0.992, P<0.05) had the lowest risk of incident AAD.

When restricted to TAA, AAA, dissection or rupture, 
similar findings were observed. Although not statistically 
significant, the results showed U-shaped trends in TAA 
and AAA, with moderate and moderate-heavy drinkers 
having a decreased risk compared with never-drinkers. 
No significant dose-gradient associations were observed 
in dissection or rupture (Supplementary Table 3). 

There was an interaction between alcohol consumption 

and age for subsequent AAD risk (P-interaction=0.035), 
with current drinkers from mild to heavy consumption 
hav ing  a  s ign i f i can t ly  dec reased  r i sk  among 
participants < 65 years old. Conversely, current 
drinkers appeared to have an increased risk among 
those ≥ 65 years old, although the associations were 
not statistically significant. In addition, interactions 
between alcohol consumption and sex were observed 
(P-interaction=0.03), with the beneficial effects of 
moderate alcohol consumption being more apparent in 
women (Figure 2).

To investigate the dose-response relationship 
between weekly alcohol consumption and AAD hazard, 
alcohol consumed per week among participants was 
modeled with the use of restricted cubic splines (Figure 

Table 2. Associations of weekly alcohol consumption with hazard of aortic aneurysm and dissection (AAD)
Alcohol consumption AAD events/N Person-year Model 1 HR (95%CI) Model 2 HR (95%CI)
Never-drinkers 106/19,999 246,484 ref ref
Former-drinkers 178/16,717 201,296 1.257 (0.986–1.603) 1.155 (0.904–1.475)
Mild drinkers 981/157,188 1,932,136 0.904 (0.739–1.106) 0.922 (0.751–1.132)
Moderate drinkers 764/106,554 1,328,554 0.777 (0.632–0.954)* 0.797 (0.646–0.984)*
Moderate-heavy drinkers 405/47,627 592,064 0.773 (0.621–0.961)* 0.794 (0.635–0.992)*
Heavy drinkers 461/40,870 503,742 0.886 (0.713–1.100) 0.891 (0.713–1.112)
P for trend 0.018 0.041
Model 1: adjusted for age, sex, and smoking status. Model 2: based on model 1, additionally adjusted for ethnicity, Townsend deprivation index, 
education level, physical activity, systolic blood pressure, diastolic blood pressure, body mass index, cholesterol-lowering medication use, baseline 
diabetes, and baseline cardiovascular disease. P for trend was performed by entering the median value of each category of alcohol consumption. 
*P< 0.05; HR: hazard ratio; CI: confidence interval; ref: reference.

Never-drinkers
Former-drinkers
Mild drinkers
Moderate drinkers
Moderate-heavy drinkers
Heavy drinkers

69/15,128
105/13,222

521/126,895
401/86,832
228/39,176
268/33,811

188,308
161,723

1,571,744
1,091,832
491,880
421,048

0.503
0.002

<0.001
<0.001
0.001

ref
0.899 (0.658-1.228)
0.657 (0.506-0.852)
0.552 (0.422-0.721)
0.567 (0.427-0.753)
0.631 (0.476-0.836)

37/4,871
73/3,495

460/30,293
343/19,722
177/8,451
193/6,866

58,176
39,573 
360,392
236,724
100,184
82,695

0.029
0.052
0.204
0.308
0.087

ref 
1.563 (1.047-2.333)
1.401 (0.998-1.968)
1.252 (0.885-1.771)
1.209 (0.839-1.742)
1.374 (0.955-1.979)

51/14,368 
45/9,283

296/99,950
120/51,470
44/17,314 
25/10,126

177,646
113,737

1,236,756 
648,387 
217,860 
126,957

0.497
0.449
0.020
0.097
0.100

ref 
1.152 (0.766-1.734)
0.888 (0.652-1.208) 
0.664 (0.470-0.937) 
0.700 (0.459-1.066) 
0.659 (0.401-1.082)

55/5,631
133/7,434
685/57,238
644/55,084 
361/30,313 
436/30,744

68,838
87,559
695,378
680,169
374,205
376,786

0.203
0.943
0.403
0.342
0.896

ref 
1.231 (0.894-1.693) 
0.990 (0.748-1.310) 
0.886 (0.668-1.176) 
0.868 (0.649-1.162) 
0.981 (0.734-1.310)

Subgroup
Age<65 years

Alcohol consumption AAD events/N Person-year HR (95%CI) P-value

Age≥65 years

Female

Male

Never-drinkers
Former-drinkers
Mild drinkers
Moderate drinkers
Moderate-heavy drinkers
Heavy drinkers

Never-drinkers
Former-drinkers
Mild drinkers
Moderate drinkers
Moderate-heavy drinkers
Heavy drinkers

Never-drinkers
Former-drinkers
Mild drinkers
Moderate drinkers
Moderate-heavy drinkers
Heavy drinkers

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.22.0
Hazard ratio (95%CI)

Figure 2. Associations of alcohol consumption with hazard of aortic aneurysm and dissection (AAD) stratified by age and sex. HR were adjusted 
for age, sex, smoking status, ethnicity, Townsend deprivation index, education level, physical activity, systolic blood pressure, diastolic blood 
pressure, body mass index, cholesterol-lowering medication use, baseline diabetes, and baseline cardiovascular disease. HR: hazard ratio; CI: 
confidence interval; ref: reference.
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3A). The hazard decreased with increasing consumption 
up to ≈ 207 g per week, after which a slow increase in 
hazard was observed (P-nonlinear < 0.001). Compared 
with zero alcohol consumption, moderate alcohol 
consumption of 207 g per week was associated with 
a 30% (95%CI: 21.3%–37.7%) decrease in hazard. In 
sensitivity analyses, this trend did not change when 
never- and former-drinkers at zero consumption 
were excluded (Figure 3B, Supplementary Table 4). 
Importantly, we observed that the relationship varied 
across the spectrum of alcohol consumption, with a 
consistent inverse relationship for mild to heavy alcohol 
intake among participants younger than 65 years (Figure 
3C). Conversely, among individuals aged 65 years and 
older, we found that only mild to moderate drinkers 
presented a slightly lower risk (Figure 3D). When 
stratified by sex, similar as model 2, a protective effect 
of moderate alcohol consumption was observed, but was 
more pronounced in females (Figure 3E, 3F).

Associations between GRS of alcohol consumption 
and incident AAD

To eliminate residual confounding, we constructed 
GRS of alcohol consumption derived from a large 
population-based GWAS analysis for each individual. 
Consistently, we observed that only participants with 
intermediate GRSs had a decreased risk (HR: 0.883, 
95%CI: 0.807–0.966, P<0.01) of AAD (Table 3). 
Subgroup analysis (Figure 4) revealed that participants 
with intermediate GRSs were associated with decreased 
risk of AAD among those < 65 years old (P-interaction= 
0.648) and women (P-interaction=0.005).

Sensitivity analyses of associations between 
alcohol consumption and incident AAD

The major results remained robust in several 
sensitivity analyses. The associations between alcohol 
consumption and the occurrence of AAD still displayed 
U-shaped trends but did not reach statistical significance 
in three sensitivity analyses, which included the analysis 
of CVD-free subcohort (Supplementary Table 5), the 
time-lag analysis conducted by excluding AAD cases 
that occurred within the first 3 years of follow-up 
(Supplementary Table 6), and the analysis using Fine-
Gray models accounting for a competing risk of death 
(Supplementary Table 7). 

DISCUSSION
In this large population-based cohort from the UK 

Biobank, we identified a U-shaped association between 

alcohol consumption and AAD risk, with the lowest 
risk intervals at 100–200 or 200–300 g/week. Response 
dose analysis revealed that alcohol consumption had 
a significant non-linear relationship with the risk of 
AAD. These results suggest that moderate alcohol 
consumption may be a protective factor for AAD, which 
is consistent with previous results from a Swedish 
cohort.[13] In addition, to further eliminate the influence 
of confounding factors, we established an individual 
GRS of alcohol consumption and found that participants 
with intermediate GRSs were associated with lower 
AAD risk. The major results were robust in all sensitivity 
analyses.

A systematic analysis of alcohol consumption for 
the global burden of disease in 2020[22] pointed out 
that participants ≥ 40 years without underlying health 
problems may benefit from mild to moderate alcohol 
consumption (1–2 standard drinks per day, equal 
70–140 g/week). Notably, we observed a significant 
interaction between alcohol consumption and age, with 
distinct effects of alcohol consumption on AAD risk at 
different ages. Among those < 65 years of age, there 
was a protective effect against AAD, regardless of the 
amount of alcohol consumed, compared with never 
drinkers. However, among those who were ≥ 65 years, 
alcohol consumption tended to increase the risk of AAD, 
although the P-value was not statistically significant. 
The results indicated that when conducting such studies, 
the age at which alcohol intake started and accumulated 
years of alcohol intake should be considered to account 
for the impact of long-term exposure. Furthermore, 
we also identified a notable discovery concerning the 
variation in alcohol intake between genders concerning 
AAD incidence. Our observations indicated that the 
favorable impact of moderate alcohol consumption 
was primarily observed in females, whereas there was 
no statistically significant difference observed among 
males. Currently, there is limited research on how gender 
differences affect the relationship between alcohol 
consumption and the risk of AAD. Further investigation 
is necessary to understand the underlying mechanisms. 
This could involve female estrogen secretion. In addition, 
the different compositions of drinking types between 
males and females may be another reason. However, 
female drinkers tend to prefer wine, which may have 
cardiovascular protective effects, whereas male drinkers 
prefer spirits or beer.[23-25] 

The cardiovascular protective role of alcohol 
consumption has been a controversial issue. Mild to 
moderate alcohol consumption has been associated 
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with a reduced risk of CVD in previous studies.[8-11] 
Alcohol consumption may play a protective role by 
reducing systemic inflammation, reducing oxidative 
stress and increasing high-density lipoprotein (HDL)

content,[11,26,27] which are also important mechanisms for 
the development of AAD.[28-31] Moreover, a recent study 
revealed that light to moderate alcohol consumption 
associates with reduced major adverse cardiovascular 
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Figure 3. Dose-response hazard ratio of aortic aneurysm and dissection by alcohol consumption (g/week). Data were fitted with the use of a Cox 
proportional hazards model with restricted cubic splines with 3 knots (10th, 50th, 90th). Estimates were adjusted for the same variables as in model 
2 in Table 2. Shaded areas represent 95% confidence intervals. A: for all participants; B: for current drinkers; C: for participants < 65 years; D: for 
participants ≥65 years; E: for females; F: for males.
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Subgroup
Age<65 years

Age≥65 years

Female

Male

Low risk
Intermediate risk
High risk

562/105,530 
493/105,095 
537/104,439

ref 
0.852 (0.755-0.962)
0.927 (0.823-1.044)

0.010
0.209

1,312,733
1,310,141
1,303,659

434/24,008 
418/24,830 
451/25,053
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Figure 4. Associations of genetic risk score (GRS) with hazard of aortic aneurysm and dissection (AAD) stratified by age and sex. HR were 
adjusted for age, sex, smoking status, ethnicity, Townsend deprivation index, education level, physical activity, systolic blood pressure, diastolic 
blood pressure, body mass index, cholesterol-lowering medication use, baseline diabetes, and baseline cardiovascular disease. HR: hazard ratio; 
CI: confidence interval; ref: reference.

Table 3. Associations of GSCAN of alcohol consumption with hazard of aortic aneurysm and dissection
GRS of alcohol consumption AAD events/N Person-year Model 2 HR (95%CI)
Low GRS 996/129,538 1,597,650 ref
Intermediate GRS 911/129,925 1,604,955     0.883 (0.807–0.966)**
High GRS 988/129,492 1,620,818 0.952 (0.871–1.040)
P for trend 0.281
Model 2: adjusted for age, sex, smoking status, ethnicity, Townsend deprivation index, education level, physical activity, systolic blood pressure, 
diastolic blood pressure, body mass index, cholesterol-lowering medication use, baseline diabetes, and baseline cardiovascular disease. **P < 0.01; 
HR: hazard ratio; CI: confidence interval; ref: reference; GRS: genetic risk score; GWAS: genome-wide association study; GSCAN: GWAS and 
Sequencing Consortium of Alcohol and Nicotine use.

events through lowering activity of a stress-related brain 
network, especially among individuals with prior anxiety.[32] 
Moderate alcohol consumption may share the similar 
mechanism for reducing AAD events since anxiety is 
associated with CVD risk.[33,34]

However, alcohol use is a leading risk factor for global 
disease and severely impair health, especially in individuals 
with cancer and alcohol-related diseases.[25,35,36] The Dietary 
Guidelines for Americans state that women should drink 
up to 1 standard drink (14 g) of alcohol per day and men 
should drink no more than 2 standard drinks per day (28 
g).[24] Furthermore, multiple population-based cohort studies 
suggest lower alcohol consumption to reduce the estimated 
future years of life loss, and the level of consumption that 
minimizes health loss is zero.[25,37,38] Although our findings 
support the association of moderate alcohol consumption 
with a lower risk of AAD, especially among participants 
<65 years and women, we do not encourage alcohol 
consumption to prevent AAD development. 

There are several limitations to our study. First, 
the drinking data collected at baseline relied on self-
reporting, which introduces potential bias. Additionally, 
specific types of drinking or drinking patterns were not 

considered. For example, consuming alcohol multiple 
times in a week versus engaging in single episodes of 
heavy drinking. This oversight is important because 
different drinking habits may have varying effects on 
CVD events. It has been suggested that the observed 
effects of specific drinks on health outcomes may be 
attributed more to residual confounding factors related to 
socioeconomic status than to a true causal relationship.[39] 

However, we did take into account variables like 
educational attainment and the Townsend’s deprivation 
index to address this concern. Furthermore, our study 
focused solely on examining the association between 
baseline alcohol consumption and AAD events. We did 
not consider potential changes in alcohol consumption 
during the follow-up period, which may impact the risk 
of AAD.[12] These limitations should be acknowledged 
when interpreting the results of our study.

CONCLUSION
The present study suggests that moderate alcohol 

consumption was associated with a lower hazard of 
AAD. However, the protective effect was limited to 



http://wjem.com.cn

473World J Emerg Med, Vol 15, No 6, 2024

participants younger than 65 years and women. 
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