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Do “Moderate™ Drinkers Have Reduced Mortality Risk?
A Systematic Review and Meta-Analysis of Alcohol
Consumption and All-Cause Mortality

TIM STOCKWELL. mi.0.#4 * JINHUI ZHAO, mi.0.# SAPNA PANWAR. as..* AUDRA ROEMER. s.sc.#

TIMOTHY NAIML, a0 & TANYA CHIKRITZHS, min A J Stud Alchol Drugs, 77;185-98, 2016.
Taste 2. Weighted mean relative risk (RR) estimates of all-cause mortality adjusted for between-study variation for different categories of drinkers compared
with abstainers (N = 87 studies and 523 risk estimates) with tests of publication bias and heterogeneity, but not adjusted for study charactenistics

Adjusted M RR [95% CI] Adjusted M RR [95% CI]
nof n of nsk Mﬁ% Heterogeneity o .
Drinking categories studies estimates RR [95% CI] 1estp % [95% CI) 3
Abstainer 1.00 LI9[1.12.1.27] <0001
Former drinker 21 42 1.22[1.14, 1.31] <0001 65.34 [52.01, 74.97) 145(1.33, 1.59]  <.0001
Occasional 15 32 0.84 [0.79, 0.89] <0001 60.50 [41.91, 73.15] 1.00
(<1.30 g/day)
Low volume 81 229 0.86 [0.83, 0.90] <0001 64.96 [59.71, 69.52] 1.02[095,1.10) 5222
(1.30-<25 g /day)
Medium volume 63 105 0.95 [0.91, 1.00] 0313 79.50 [75.51, 82.84] J3[1.05,1.22 <0010
(25-<45 g/day)
High volume H 61 LI12[1.07, 1.17) <0001 82.02 [77.48, 85.65] S3[1.24.1.44) | <0001
(45-<65 g/day)
Higher volume 33 54 1.29[1.22, 1.36] <0001 83.33 [78.92, 86.81] S2[1.40,1.66) | <0001
(265 g/day)
All drinkers combined 87 523 1.00 [0.85, 1.17] 9613 84.36 [83.17, 85.47] 1.24[1.08, 1.42] 0133

Notes: Significant RRs in bold. Cl = confidence interval.
B~ BUBE: B1BX TOREET1HEHEBEEN1.3gKE
E7)ILO—)L{ERE: 1 B FHEUER N 1.3g~24.9¢
b EEUEE: 25-44.99
L EEE:45~64.99
HBEZEEE: 650kl £ o



Tasie 3. All-cause mortality relative risk (RR) estimates for different categories of drinker compared with abstainers, weighted and
adjusted for between-study variation and study-level covariates, with adjustment for abstainer biases and study quality-related charac-
teristics (N = 523 estimates from 87 studies)

Drinking categories Studies Estimates RR [95% CI] ftestp
Adjustment for six selected covariates’ 618 B3R%E: SUERAMAFLR. 1%, BABFOA. EUEDIANE. FFENEE) (72 BEIUEE (T2
Fonmr drinker 20 42 1 26 [1.17, 1.35] <0001

Low volume (1.30- <’9 ¢ /day

Medium volume (23 7 L

High volume (45-<65 L.day) 4 61 113 (1. 06 I ’0] < ()OOI

Higher volume (265 g/day) 33 54 1.32 [1.23.1 -H] <.0001

All drinkers combined 87 523 1.04 [0.88, 1.2 5625
Further adjusted for all identified covariates” :prEg +SEZHARS. ﬁ;‘“%a) DEMeAEE AT [1K 1B E 4

Former drinker 20 42 1.38 [1.24, 1.54) <.0001

Occasional (<1.30 g/day) 15 32 0.95 [0.85, 1.05] 2815 #p
| Low volume (1.30-<25 g /day) 81 229 097 (0.88, 1.07) 5895 | |

Medium volume (25-<45 g/day) 63 105 1.07 [0.97, 1.18] A738

High volume (45-<65 g/day) 44 61 1.24 (1.12, 1.37) <0001 7

Higher volume (265 g/day) 33 54 1.44 [1.30, 1.60] <.0001

All drinkers combined 87 523 1.15 [0.97, 1.36] 0852

Notes: Bold indicates statistical significance. CI = confidence interval. “Further adjusted for median age at intake, sex, Caucasian/non-
Caucasian, drinking measure adequacy, former drinker bias, and occasional drinker bias; “further adjusted for study follow-up years,
inclusion/exclusion of ill subjects, and study levels controls for race and smoking.

Adequacy; ELBEEZE EFE(SHE TS HIANFEL TS

Former drinkers bias; IFERES (HRAEANEENIELU->TLA -185.
Occasional drinkers blas IERNEE (C6F 2 BUEENRU-TL S J Stud Alchol Drugs, 77,185-96, 2018.

wECBEDHARE. iR, AR, BRIEDEET. LEREICIIETINFIMRIIETEHN
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Study selection (n risk estimates) Relative risk [95% CI|

6 higher quality studies (35) —r—— 1.04 [0.95, 1.15]
13 studies with no abstainer biases (50) & 0.90 [0.76, 1.06]
9 studies with occasional bias only (22) — 0.86 [0.82, 0.91]
——
IFRNEE CHESANBERTE
24 studies with former drinker bias (73) — 0.86 [0.78, 0.95]
—

FFENEE (DAERNBERTE

072 0.82 092 1.02 1.12
Relative risk [95% CI|

Ficure 4. All-cause mortality relative risk for low-volume drinkers versus lifetime abstainers after controlling for design characteristics by study selection
n ndju.slcd models. CI = confidence interval. J Stud Alchol DngS 77:185-98 2016
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Alcohol use and burden for 195 countries and territories,

1990-2016: a systematic analysis for the Global Burden of
Disease Study 2016

GBD 2016 Alcohol Collaborators*®

The Lancet, 392;1015-35, 2018.
451
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354

304

Relative risk

2-54

20+

T T L] T 1 T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Standard drinks daily
Figure 5: Weighted relative risk of alcohol for all attributable causes, by
standard drinks consumed per day
Age-standardised weights determined by the DALY rate in 2016, for both sexes.

The dotted line is a reference line for a relative risk of 1. DALY=disability-adjusted
life-year.
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Risk thresholds for alcohol consumption: combined analysis
of individual-participant data for 599 912 current drinkers in

83 prospective studies Lancet, 391:1513-23,2018.

e All-cause mortality (40310 deaths) Cardiovascular disease (39018 events)
15- + | BIRHFES(KN+LMmEXESR)
1.4 -

::-2 1.3 .

é 11 -

i : +
l.o-h...+++++ ................................. | +++ .............. + ......................
[IRAY

0 100 200 300 400 0 100 200 300 400

Usual alcohol consumption (g per week) Usual alcohol consumption (g per week)

Figure 1: Associations of usual alcohol consumption with all-cause mortality and the aggregate of
cardiovascular disease in current drinkers

Cardiovascular disease was defined as an aggregate of myocardial infarction, coronary heart disease, and stroke.
Hazard ratios are adjusted for age, smoking, and history of diabetes, and stratified by sex and EPIC centre.

The reference category is the lowest baseline alcohol consumption category (between 0 and 25 g/week). HRs are
plotted against the mean usual alcohol consumption in each category. Sizes of the boxes are proportional to the
inverse of the variance of the log-transformed hazard ratios. Vertical lines represent 95% Cls.
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Figure 2: Associations of usual alcohol ¢ p with cardi ular subtypes in alcohol drinkers
Hazard ratios are adjusted for age, smoking, and history of diabetes, and stratified by sex and EPIC centre. The referem:e ca!egoty is the lowest baseline alcohol
consumption category (between 0 and 25g/week), Hazard ratios are plotted against the mean usual alcohol ¢ n in each category. Studies with fewer than

five events of any outcome were excluded from the analysis of that outcome. Sizes of the boxes are proportional to the invelse of the variance of the log-transformed
hazard ratios. Vertical lines represent 95% Cls. Deaths from other cardiovascular disease include the following outcomes: cardiac dysrhythmia, hypertensive disease,

sudden death, and aortic aneurysm. Lancet, 391;1513-23,2018.
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Men Women
—— >100-s200 g/week

6 % >200-=350 g/week
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Years of life lost (95% Cl)
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t Age (years) t Age (years)

Figure 4: Estimated future years of life lost by extent of reported baseline alcohol consumption compared
with those who reported consuming >0-s100 g per week

The estimates of cumulative survival from 40 years of age onwards in the alcohol-drinking groups were calculated
by applying hazard ratios (specific to age at risk) for all-cause mortality associated with categorised baseline
alcohol consumption to US death rates at the age of 40 years or older. Mean usual levels of alcohol consumption
within each baseline alcohol consumption category were 56, 123, 208 and 367 g per week, respectively, for the
groups >0-<100 g per week, >100-<200 g per week, >200-=350 g per week, and >350 g per week.

Lancet, 391;1513-23,2018.
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Alcohol Consumption and Mortality From Coronary
Heart Disease: An Updated Meta-Analysis of
Cohort Studies

JINHUL ZHAO, p.0.%* TIM STOCKWELL. .0 AUDRA ROEMER. M.5¢. ** TIMOTHY NAIML m.0.4 J Stud Alchol Drugs, 78;375-86,2017.
& TANYA CHIKRITZHS, mup o~

TasLe 1. Mean relative risks (RRs) of coronary heart disease mortality attributable to alcohol consumption in all included studies

Unadjusted Partially adjusted” Fully adjusted*
Drinking categories,
Pooled (269 estimates from 43 studies) Nin® RR  [95%CI) rtestp RR  [95%CI] rtestp RR  [95%CI) rtestp
Abstainer 1.00 1.00 1.00
Current and former drinker vs. abstainer 45269 094 [081,1.10) .3848 093 [0.79. 1.10] 3074 093 [0.79, 1.09] 3143
Former drinker vs. abstainer 918 125 [1.03, L.51] .0215 125 [110, 1.43] .0010 125 [L03, 1.51] .0225
All current drinker vs. abstainer 4251 089 [0.79, 1.01] .0619 0.88 [0.77,0.99] .0417 0.88 [0.78,0.99] .0402
Abstainer 1.00 1.00 1.00
Occasional (<1.30 g/day) 6/11 0.98 [0.77. 1.25] 8776 1.00__[0.88. 1.14] 9823 1.00__[0.82. 1.20] 96835
Low volume (1.30-24.99 g/day) 427129 079 [0.74,0.85]

0001 080 [0.75,085] 0001 080 [0.69,0.93] 0049
075, 0.86] [0.69, 0.94] .
0.73, 101

. -‘

Medium volume (25-44.99 g/day) 35/51 0.86
High volume (45-64.99 g/day) 21/32 0.85
igher volume (263 g/day)

Notes: Estimates significant at the 5% level (p < .05) are bold. CI = confidence interval. “N = Number of studies: n = number of risk estimates. *Weighted
estimates adjusted for between-study variation. “Weighted estimates adjusted for between-study variation, abstainer group biases, mean age, sex of study
population, alcohol measure accuracy (i.¢., both quantity and frequency of drinking were assessed for at least | week), ethnicity (mainly White vs. not), control
of heart health at baseline, socioeconomic status, and smoking status in individual studies.
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Adjustment level Relative risk |95% Cl)

Fully adjusted : a ! 0.95[0.75, 1.21]
Social status removed : - ! 0.94 [0.74, 1.21]
Sex of study removed ' = ' 0.93 [0.76, 1.13]

Heart variate removed 0.91 [0.71, 1.18]

«"—7\54‘1 s L
Measure variate removed : & : 0.90[0.69, 1.17]

gEESOG, iU+

Smoking status removed e 0.83 [0.71, 0.96]
“.-:@! @4% 4
Abstainer bias removed 0.81 [0.67, 0.98]
S 7R
All covariates removed —-— 0.80 [0.72, 0.88]

060 080 1.00 120

J Stud Alchol Drugs, 78;375-86,2017

Relative risk |95% Cl)

Figure 3. Coronary heart disease (CHD) mortality relative risk estimates for low-volume alcohol consumers
versus lifetime abstainers with and without influential covariates among population age 55 or younger (N = 23
studies, 134 risk estimates). Cl = confidence interval.
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Taste 5. Mean relative risks (RRs) of coronary heart disease mortality due to alcohol consumption in higher g uality studiess

Unadjusted Partially adjusted® Fully adjusted*
Drinking categories in higher quality studies ~ N/n® RR  [95%CI] rtestp RR  [95%CI] rtestp RR [95%CI] rtestp
Abstainer 1.00 1.00 1.00
Current and former drinker vs. abstainer 542 .04 [081, 1.35] .6650 1.03 [081,1.29] .7639 103 [0.80, 1.33] .7343
Former drinker vs. abstainer 48 137 [0.96,1.95] .0790 139 [L13,1.72] .0031 140 [1.06, 1.84] .0186
All current drinker vs. abstainer 5734 097 [0.74,1.28] .7849 095 [0.79.1.15] 4644 096 [0.76,121] .6064
Occasional (<1.30 g/day) 24 119 [0.72,196] 4822 115 [0.81,1.63] 4367 122 [0.81,1.82] .3264
Low volume (1.30-24.99 g/day) Y13 081 [062,107) 1413 089 [075.1.04] 1387 086 [0.68,1.09 2106
Medium volume (25-44.99 g/day) 58 083 [058, 1.19] 3013 084 [0.67.1.06] .1324 083 [062,1.12]) 2226
High volume (243 g/day) 59 .12 [0.80, 1.56] .5013 096 [0.76,123] 7570 096 [0.69,1.35] 8272

Notes: Estimates significant at the 5% level (p < .03) are bold. CI = confidence interval. “N = Number of higher quality studies (adequate alcohol measure,
<60 mean age at baseline, control for smoking. no former drinker bias); » = number of risk estimates. *Weighted estimates adjusted for between-study varia-
tion. “Fully adjusted estimates: weighted estimates adjusted for between-study variation, occasional drinker bias, sex of study population, control for heart

condition, and social status.
J Stud Alchol Drugs, 78;375-86,2017.

Higher quality studies:

FRENATANG -BHERKRFAE - BUGSRBEEDE R
AN—RXFAVFFDIAR—FDFEHFEHAG60mET

B EICEFNIRBE CHARBELZ VL TEMITETL\ S,

BEOSVWHRDAZDIICESE, KBEDHFNRIEBEETEL,

TOT7 ATOBMRBR. BADSSEETIZUZ I —bShf-ak—bREITHE,
EEDHESARE E D F IR AZBDH LN,

71



e

72



5 7 )LA—)VIERE ENARE (KIREIR—)

Light to moderate intake of alcohol, drinking patterns, and risk

of cancer: results from two prospective US cohort studies
Yin Cao, Walter C Willett,'2 Eric B Rimm,'2* Meir | Stampfer,' 2 Edward L Giovannucci'~ | BMJ 2015;351:04238 | doi: 101136/bmj h4238
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Fig 1 | Non-parametric regression curves showing the association between alcohol consumption and risk of cancer (total
and alcohol related). Blue lines=relative risk; dotted lines=95% confidence intervals

S —




Women (total cancer) Men (total cancer)
= 3.0
w
; Ever smoker === Never smoker
2.5
= P for trend (all): <0.001 P for trend (alD: 0.02
& 2.0 P for trend (moderate): 0.51 P for trend (moderale):M
J i = % —~ -
1.5
, U NS oo = = - - - O = - e <
\ P for trend (all): 0.06 ; P for trend (all): 0.74
Reference P for trend (moderate): 0.31 Reference P for trend (moderate): 0.80
0
Women (alcohol related cancer) Men (alcohol related cancer)
% 3.0
L
£ 28
5 P for trend (all): «0.001
& .o P for trend (moderate): 0.006
~ P for trend (all): <0.001
58 P for trend (moderate): 0.01
’ O
- R T e i di s G - b - o - -
1,08 PO ek = 4 S ==
> P for trend (al: <0.001 X = TTT=0"  pfortrend (ald: 0.13
Reference P for trend (moderate): 0,001 Reference P for trend (moderate): 0.18
0
0 0.1-4.9 5-14.9 15-29.9 230 0 0.1-4.9 5-14.9 15-29.9 230

Alcohol consumption (g/day)

Alcohol consumption (g/day)

Fig 2 | Risk of total and alcohol related cancer jointly by alcohol consumption and smoking history

| BMJ 2015;351:h4238 | doi: 10.1136/bmj.h4238
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*1 BuhEt |mohEE

N 37 24

Tl 49.6+13.1 52.3+15.8 | ns

MR (BiEoRE) (%) 78 79 ns

HEBHREER B0EE) (%) 14 33 ns

ABEE (BoEE) (%) 24 67 *

7L A —VRFERE (BREHOBE) (%) 86 25 *x

WA T BEE (%) 49 21 *

*p<0.05. **p<0.01. ns: not significant

2 | A Il & 11! AVl VA

N 4 14 20 8 15

i 34.8+09.2 | 58.6+10.8 | 51.2+13.4 | 34.1+08.0 | 55.6%11.9 | **(a)
HEBERE (Fogla) (%) 0 0 25 38 33 ns
ABEE (BodEl&) (%) 50 21 25 38 80 **(c)
BHE (%) 100 86 80 38 13 **(c)
**(a) p<0.01 ANOVA, *(b) p<0.05 ANOVA, **(c) p<0.01 x 2 &%, ns: not significant

?:E 3 0~10% 11~20% 21~30% 31~40% 41~50% 51~60% 61~70% 71~80% 81~90% 91~100% E

P 17 3 0 0 0 1 0 1 0 0 22
N 15 4 0 0 0 0 0 0 0 2 21
*4-1 | & 1] I[E:! IVEY V& (E&#0)
B 9.5+9.6 28.3+17.7 245+16.1 11.4+9.8 26.4%18.2 20
NG 2.9+5.1 185+17.1 25.6+18.0 14.0+12.0 39.0+27.7 19
*4-2 B SEfERf (E&#0)

BT 62.2+19.2 37.8+19.1 *x 20

B 44.9+26.3 53.0+26.7 ns 19

%5 BB HEAERE | n ABEEBEBAER | n

T 55.1%£22.4 38.8+22.6 10

JHIREE 71.0+9.0 56.1+29.1 9
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% 6-1 (n=66) BBERR BB i BN Z Dt
JEGI 1 B AR 0.167+0.376 1.712+0.548 0.667+0.751 0.303%0.581 0.076+0.319
JEG] 2 : tLREREMERY 0.015%0.123 1.227+0.800 1.000+0.804 0.667+0.829 0.061+0.240
SEGI 3 : FpE AR 0.000£0.000 0.417+0.630 1.152+0.744 1.235+0.860 0.076£0.364
FEG] 4« FHEIEET 0.061+0.240 0.409+0.701 0.811+0.711 1.417+0.839 0.136£0.460
JEG] 5 ¢ P FAER 0.015+0.123 0.242+0.466 0.909+0.717 1.591+0.744 0.106£0.356
% 6-2 EGI L EE | ERI 2 RUE | EFI3BNE | RIS BN | ER 4 BN | ERL BN
HE 35 | 1.743+0.314 | 1.143+0.655 | 1.057+0.570 | 1.429+0.532 | 1.757+0.300 | 1.771+0.299
HYE (F) 31 | 1.677+0.292 | 1.323%0.626 | 1.258+0.531 | 1.016+0.908 | 1.032+0.899 | 1.387+0.778
% 6-3 FEGI L RE | ERI 2 RGE | EFI3 BB | EGI3 B | ER 4B | EFS BN
— &Rt 38 | 1.711+0.319 | 1.158+0.731 | 0.868+0.428 | 1.711+0.306 | 1.882+0.100 | 1.947+0.051
EpiEE S 28 | 1.714+0.286 | 1.321+0.522 | 1.536+0.480 | 0.589+0.612 | 0.786+0.841 | 1.107+0.840
% 6-4 FEGI L RE | ERI 2 RGE | EFI3 BB | EGI3 BN | ER 4 BN | EFIS BN
— P B L A 39 | 1.769+0.235 | 1.179+0.677 | 0.872+0.417 | 1.654+0.397 | 1.808+0.205 | 1.949+0.050
TRl BT 27 | 1.630+0.396 | 1.296+0.601 | 1.556+0.487 | 0.630+0.627 | 0.852+0.900 | 1.074+0.840
% 6-5 fEF) 1 2 RUE fERB 2 ¢ JBE fER 3 - WrE fER 3 BN SER 4 5B fEB 5 BN
EPIEREE (5 8 | 1.625+0.518 | 1.375+0.518 | 1.875+0.354 | 0.000£0.000 | 0.000+0.000 | 0.125%0.354
Z Dt 58 | 1.724+0.555 | 1.207+0.833 | 1.052%0.730 | 1.405+0.775 | 1.612+0.695 | 1.793+0.522
*£7-1
PEME | Y | 7Y 1%y IVE i
n=66 EERAE AR | R PSR EERMER et EER
0.333+0641 1.273+0.869 0.788+0.755 0.091+0.381 0.379+0.674
*7-2 n EEMAR HAMEEHIFE | REEDER EERMER etrEER
YE 35 | 0.400+0.482 1.257+0.726 0.743%0.550 0.114+0.222 0.286+0.387
YE (&) 31 | 0.258+0.331 1.290+0.813 0.839+0.606 0.065+0.062 0.484+0.525
*7-3 n EERAE HAMEEHEE | RiEEPER EEREAT erEER
gL Y 28 | 0.179+0.22 1.000+0.963 0.893*0.544 0.143£0.201 0.607£0.692
— MRt 38 | 0.447+0.524 1.474+0.526 0.711%0.590 0.053+0.105 0.211+0.225
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*=T7-4 n HERRAE TR | REMEPER BEERTRE B EER
FE 1A} R R B 27 | 0.185%£0.234 0.963+0.960 0.852+0.516 0.222+£0.333 0.593£0.712
— MR EEEHES 39 | 0.436+0.516 1.487+0.520 0.744+£0.617 0.000%=0.000 0.231+0.235
#£7-5 n HERAR HEBEEMREE | RIREPER HEERESR 1B ERER
HEELRE (FkR) 81 0.125+0.354 0.625+0.916 1.000£0.756 0.250%+0.463 1.000+1.069
Z DAty 58 | 0.362*0.667 1.362+0.831 0.759+0.757 0.069+0.368 0.293+0.562
BRI Moss (2 & 2 7L 0— LIRIFAERT ) 4E
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