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[ Abstract] Objective

biological aging among middle-aged and older adults and to explore the potential effect modifiers influencing the

To investigate the longitudinal association between alcohol abstinence and accelerated
association. Methods  Utilizing the clinico-biochemical and anthropometric data from the baseline and first repeat
survey of the UK Biobank (UKB), we employed the Klemera and Doubal method (KDM) to construct the biological age
(BA) and calculate BA acceleration. Change analysis based on multivariate linear regression models was employed to
explore the association between changes in alcohol abstinence and changes in BA acceleration. Age, sex, smoking status,
tea and coffee consumption, and body mass index were considered as the stratification factors for conducting stratified
analysis. Results A total of 5 412 participants were included. Short-term alcohol abstinence (8=1.00, 95% confidence
interval [CI]: 0.15-1.86) was found to accelerate biological aging when compared to consistent never drinking, while long-
term abstinence ($=-0.20, 95% CI: —1.12-0.71) did not result in a significant acceleration of biological aging. Body mass
index may be a potential effect modifier. Conclusion  Short-term alcohol abstinence was associated with accelerated

biological aging, but the effect gradually diminishes over extended periods of abstinence.
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Table 1 Classification rules for changes in alcohol abstinence status

Alcohol abstinence status at baseline survey

Alcohol abstinence status in the first repeat survey

Changes in alcohol abstinence status

Never drinker Never drinker

Never drinker
Never drinker
Abstainer
Current drinker
Current drinker
Current drinker
Abstainer

Abstainer

Abstainer
Current drinker
Current drinker
Current drinker
Abstainer
Never drinker
Never drinker

Abstainer

Consistent never drinker

Short-term drinker

Long-term drinker

Short-term abstainer

Long-term abstainer
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Table 2 Baseline characteristics of study participants

Overall

Characteristic (n=5412)

Consistent never
drinker (n=139)

Short-term
drinker (n=40)

Long-term
abstainer (1=97)

Long-term Short-term
drinker (n=5013) abstainer (n=123)

BA acceleration/yr., median (P,;, P,;) —1.72 (-5.34,2.14) 0.29 (-3.44,4.66) —1.57 (-5.74,2.49) -1.83 (-5.37,2.04) -0.27 (-5.76,2.82) —0.77 (—4.26, 2.99)

Age/yr, median (P, P,;) 58.33 59.17
(51.58,62.83) (52.12, 62.83)
Sex/case (%)

Male 2820 (52.1) 49 (35.3)

Female 2592 (47.9) 90 (64.7)
Ethnicity/case (%)

White 5272 (97.6) 110 (80.3)

Other 132 (2.4) 27 (19.7)
Education attainment/case (%)

Less than high school 455 (8.4) 12 (8.7)

High school or equivalent 2582 (47.9) 70 (50.7)

College or above 2350 (43.6) 56 (40.6)
Occupation/case (%)

Employed 2023 (37.6) 57 (41.6)

Unemployed or retired 3355 (62.4) 80 (58.4)
Current smoking/case (%)

No 5071 (93.8) 138 (99.3)

Yes 334 (6.2) 1(0.7)
Physical activity/(MET-hours/week), 29.55 23.30

median (P, P,;) (13.30, 57.90) (10.60, 66.20)
BMI/(kg/mz), median (P, P,;) 26.08 25.31

(23.73,28.87) (23.42,29.48)

Insomnia symptom/case (%)

No 1404 (25.9) 34 (24.5)

Yes 4008 (74.1) 105 (75.5)
Anxiety symptom/case (%)

No 5095 (96.8) 124 (94.7)

Yes 171 (3.2) 7 (5.3)
Depression symptom/case (%)

No 4998 (96.8) 120 (93.0)

Yes 165 (3.2) 9(7.0)
Coffee consumption/case (%)

No 1089 (20.1) 58 (41.7)

Yes 4317 (79.9) 81 (58.3)
Tea consumption/case (%)

No 779 (14.4) 24(17.3)

Yes 4628 (85.6) 115 (82.7)

58.04 58.33 58.25 57.00
(54.56, 62.08) (51.58, 62.83) (50.62, 63.33) (52.25, 61.83)

20 (50.0) 2640 (52.7) 56 (45.5) 55 (56.7)
20 (50.0) 2373 (47.3) 67 (54.5) 42 (43.3)
35 (87.5) 4916 (98.2) 115 (94.3) 96 (99.0)
5(12.5) 92 (1.8) 7(5.7) 1(1.0)
8 (21.1) 416 (8.3) 11(8.9) 8(8.2)
17 (44.7) 2371 (47.5) 73 (59.3) 51 (52.6)
13 (34.2) 2204 (44.2) 39 (31.7) 38 (39.2)
18 (45.0) 1865 (37.4) 51 (41.5) 32(33.3)
22 (55.0) 3117 (62.6) 72 (58.5) 64 (66.7)
39 (97.5) 4695 (93.8) 112 (91.1) 87 (89.7)
1(2.5) 311 (6.2) 11 (8.9) 10 (10.3)
25.18 29.83 29.55 30.69
(8.70, 40.55) (13.55, 57.57) (12.03, 68.73) (16.54, 59.63)
26.52 26.08 25.23 27.46

(22.05,28.17) (23.76, 28.85) (23.43,29.16) (23.85, 30.45)

12 (30.0) 1301 (26.0) 32 (26.0) 25 (25.8)
28 (70.0) 3712 (74.0) 91 (74.0) 72 (74.2)
33(89.2) 4734 (97.0) 115 (95.8) 89 (92.7)
4(10.8) 148 (3.0) 5(4.2) 7(7.3)
33 (100.0) 4648 (96.9) 109 (98.2) 88 (95.7)
0(0.0) 150 (3.1) 2(1.8) 4(4.3)
15 (38.5) 949 (18.9) 33(26.8) 34 (35.1)
24 (61.5) 4059 (81.1) 90 (73.2) 63 (64.9)
8 (20.0) 701 (14.0) 17 (13.8) 29 (29.9)
32(80.0) 4307 (86.0) 106 (86.2) 68 (70.1)
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Table 3 Changes in time-varying characteristics from baseline survey to first repeated survey

Changes in time-varying Overall Consistent never Short-term Long-term Short-term Long-term
characteristic (n=5412) drinker (n=139)  drinker (n=40) drinker (n=5013) abstainer (n=123) abstainer (1=97)
Outcome
BA acceleration/yr, median (P, P,;) -0.33 —-0.62 0.06 -0.32 0.22 -1.05
(-2.77,2.27) (-3.34,1.51) (-2.40,2.47) (-2.75,2.27) (-2.39,3.01) (-3.39, 1.08)
Covariates
Age/yr, median (P, P;) 4.50 4.58 4.79 4.50 4.67 4.50
(3.92, 5.00) (4.08,5.17) (4.17,5.33) (3.92, 5.00) (4.00,5.12) (3.92,5.08)
Physical activity/(MET-hours/week), 0.20 0.35 -0.75 0.33 -3.62 -2.14

median (P,;, P,s)
Current smoking/case (%)

(~15.20, 15.25)

Always no 5038 (93.4) 137 (99.3)
Changing from no to yes 22(0.4) 0(0.0)
Changing from yes to no 125 (2.3) 0(0.0)
Always yes 209 (3.9) 1(0.7)
Insomnia symptom/case (%)
Always no 3459 (63.9) 83 (59.7)
Changing from no to yes 613 (11.3) 18 (12.9)
Changing from yes to no 486 (9.0) 14 (10.1)
Always yes 852 (15.7) 24 (17.3)
Ancxiety symptom/case (%)
Always no 4921 (95.3) 116 (92.1)
Changing from no to yes 80 (1.5) 4(32)
Changin from yes to no 114 (2.2) 2(1.6)
Always yes 50 (1.0) 4(3.2)
Depression symptom/case (%)
Always no 4755 (94.9) 109 (90.1)
Changing from no to yes 97 (1.9) 5(4.1)
Changin from yes to no 114 (2.3) 4(3.3)
Always yes 43 (0.9) 3(2.5)
Tea consumption/case (%)
Always no 603 (11.2) 22 (15.8)
Changing from no to yes 176 (3.3) 2(1.4)
Changin from yes to no 155 (2.9) 6 (4.3)
Always yes 4472 (82.7) 109 (78.4)
Coffee consumption/case (%)
Always no 772 (14.3) 46 (33.1)
Changing from no to yes 317 (5.9) 12 (8.6)
Changin from yes to no 238 (4.4) 5(3.6)
Always yes 4078 (75.4) 76 (54.7)

BMI/(kg/m®), median (P.;, P;,)

(-19.15, 14.66)

(-14.11,1570)  (-15.07,1530)  (-27.09,11.04)  (-16.43, 11.10)

39 (97.5) 4663 (93.3) 112 (91.1) 87 (89.7)
0(0.0) 22(0.4) 0(0.0) 0(0.0)
1(2.5) 114 (2.3) 6 (4.9) 4(4.1)
0(0.0) 197 (3.9) 5(4.1) 6(6.2)

31(77.5) 3206 (64.0) 81 (65.9) 58 (59.8)
3(7.5) 570 (11.4) 15 (12.2) 7(7.2)
3(7.5) 447 (8.9) 13 (10.6) 9(9.3)
3(7.5) 788 (15.7) 14 (11.4) 23(23.7)

31(91.2) 4576 (95.5) 112 (94.1) 86 (91.5)
0(0.0) 73 (1.5) 2(1.7) 1(1.1)
3(8.8) 104 (2.2) 2(1.7) 3(3.2)
0(0.0) 39(0.8) 3(2.5) 4(4.3)

32 (100.0) 4431 (95.1) 102 (94.4) 81 (92.0)
0(0.0) 84 (1.8) 4(3.7) 4(4.5)
0(0.0) 107 (2.3) 1(0.9) 2(2.3)
0(0.0) 38(0.8) 1(0.9) 1(1.1)
6 (15.0) 538 (10.7) 12 (9.8) 25 (25.8)
2(5.0) 163 (3.3) 5(4.1) 4(4.1)
1(2.5) 143 (2.9) 3(2.4) 2(2.1)

31(77.5) 4163 (83.1) 103 (83.7) 66 (68.0)

12 (30.8) 659 (13.2) 27 (22.0) 28 (28.9)
3(7.7) 290 (5.8) 6 (4.9) 6(6.2)
2(5.1) 217 (4.3) 10 (8.1) 4(4.1)

22 (56.4) 3841 (76.7) 80 (65.0) 59 (60.8)

0.10 (-0.72,0.93) 0.06 (-1.01,0.61) 0.69 (-0.23,1.74) 0.11 (-0.70, 0.93) 0.07 (-0.67,1.33) —0.19 (-1.14, 0.89)
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B 1 ERRETR ST SBAMRMN TR XERER
Fig 1 Results of associations between changes in alcohol abstinence and changes in BA acceleration
A, Main results; B, results after inclusion of participants with serious illness at baseline; C, results after exclusion of short-term abstainers from alcohol for health

reasons; D, results without multiple imputations.

Short-term abstainer (n=123) Long-term abstainer (n=97)

Subgroup n B (95% CI) P Subgroup n B (95% CI) P
Agelyr. Agelyr.

<55 44 0.64 (-0.86-2.14) 0.402 <55 37 e -0.07 (-1.65-1.5) 0.926

=55 79 ———> 1.17(0.12-2.21)  0.028 =55 60 e E— -0.36 (—1.48-0.77) 0.534
Heterogeneity test P=0.0%, P=0.573 Heterogeneity test P=0.0%, P=0.776
Sex Sex

Male 56 [ 143(0.03-2.83) 0,045 Male 55 0.47 (~0.94-1.88) 0.512

Female 67 —+—————— 0.97(-0.12-2.06) 0.080 Female 42 —t -0.30 (-1.57-0.96) 0.637
Heterogeneity test I=0.0%, P=0.610 Heterogeneity test P=0.0%, P=0.421
Current smoking Current smoking

No 112 — = 1.01(0.14-1.88) 0.023 No 87 B E— —0.01 (—0.95-0.93) 0.980

Yes 11 3.19 (-4.87-11.25) 0.438 Yes 10 0.36 (-7.83-8.55) 0.932
Heterogeneity test P=0.0%, P=0.598 Heterogeneity test P=0.0%, P=0.930
Tea consumption Tea consumption

No 17 1.35(-0.91-3.61) 0.241 No 29 e -0.79 (-2.75-1.16) 0.427

Yes 106 ——— 1.02(0.09-1.95) 0.031 Yes 68 —_—t 0.10 (-0.95-1.16) 0.846
Heterogeneity test P=0.0%, P=0.791 Heterogeneity test P=0.0%, P=0.428
Coffee consumption Coffee consumption

No 33 0.96 (=0.56-2.49) 0.216 No 34 — 0.00 (-1.51-1.52) 0.995

Yes 90 45 0.95(-0.11-2.01) 0,080 Yes 63 — —0.35 (~1.51-0.80) 0.549
Heterogeneity test ?=0.0%, P=0.987 Heterogeneity test P=0.0%, P=0.712
BMI/(kg/m?) BMI/(kg/m?)

<25 56 R o — 0.19 (-1.10-1.48) 0.773 <25 31 ——— —0.15 (-1.67-1.36) 0.842
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Heterogeneity test PP=68.5%, P=0.075 Heterogeneity test I’=0.0%, P=0.986
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Fig 2 Stratified analysis results of short-term abstainers and long-term abstainers
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