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Context and Objective: Alcohol intakes may vary considerably over a drinker’s lifetime. This study
was designed to examine whether lifetime drinking trajectories are associated with cardiovascular
risk factors that are used to define the metabolic syndrome (MetS).

Design, Setting, Participants, and Outcomes: This is a population-based cross-sectional study.
Participants were ever-regular drinkers (n = 2818) selected from healthy controls for the Western
New York Health Study (1996-2001) in which lifetime lifestyle was ascertained retrospectively.
Prevalence of the MetS and its individual components, including obesity, high triglycerides, low
high-density lipoprotein cholesterol, elevated blood pressure, and high fasting glucose, were the
main outcomes.

Results: Trajectory analyses were based on estimates of total kilograms of ethanol for each age
decade between 10 and 59 yr. Two groups of drinkers with distinct lifetime drinking trajectories
were obtained, an early peak and a stable trajectory group. Compared with stable trajectory
drinkers, early-peak drinkers were 10 yr younger on average, had earlier onset of regular drinking,
drank heavily in late adolescence and early adulthood tapering off in middle age, averaged more
drinks per drinking day in lifetime, and were more likely to abstain when interviewed. After
controlling for age, sex, and other potential confounders, early-peak trajectories were modestly
associated with high odds of the MetS [1.31; 95% confidence interval (Cl) 1.00, 1.71] overall, low
high-density lipoprotein cholesterol (1.62; 95% Cl 1.27, 2.08), abdominal obesity (1.48; 95% Cl 1.23,
1.78), and overweight (1.32; 95% Cl 1.10, 1.60).

Conclusion: Early initiation of alcohol drinking and heavy drinking in adolescence and early adult-
hood may be associated with an adverse cardiometabolic profile. (J Clin Endocrinol Metab 93:
154-161, 2008)

ittle is known about the variability of lifetime drinking pat-
L terns and the cumulative effects of lifetime drinking pat-
terns on cardiovascular risk. In most studies of alcohol-related
chronic health conditions, alcohol intake has been assessed at a
single point in time, under the assumption that drinking patterns
are fairly stable over the lifetime. In cases in which this assump-
tion is met, current and past drinking patterns are very similar,
making it difficult, if not impossible, to disaggregate acute and
chronic effects of alcohol on cardiovascular risk. However, re-
cent analyses of lifetime drinking trajectories in a population-
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based sample of adults revealed considerable variability in alco-
hol intakes over the lifetime in almost half of those examined (1).
Studies based on assessment of alcohol intake at a single point in
time cannot adequately characterize lifetime exposure to alcohol
in these individuals or differentiate them from subjects who do
have stable lifetime drinking patterns. To address this issue, we
developed the Cognitive Lifetime Drinking History (CLDH), a
computer-assisted personal interview designed to assess drinking
patterns retrospectively over the lifetime in studies of chronic
conditions related to alcohol use (2). To date, analyses of CLDH

Abbreviations: ABO, Abdominal obesity; BMI, body mass index; CHD, coronary heart dis-
ease; Cl, confidence interval; CLDH, Cognitive Lifetime Drinking History; DM, diabetes
mellitus; HBP, elevated blood pressure; HTG, raised triglyceride; IFG, impaired fasting
glucose; LHDLC, low high-density lipoprotein cholesterol; MetS, metabolic syndrome; OR,
odds ratio; WNYHS, Western New York Health Study.
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data have been limited to summary measures estimated from the
lifetime patterns (3). However, summary measures do not fully
capture the changing patterns of alcohol consumption over the
lifetime that are obtained retrospectively using the CLDH. In this
study we use the CLDH data to investigate, through an innova-
tive approach, the relation of lifetime drinking trajectories to
cardiovascular risk factors.

The clustering of cardiovascular risk factors characterized by
central adiposity, hyperglycemia, atherogenic dyslipidemia, and
elevated blood pressure (HBP) (4, 5) has become known as the
metabolic syndrome (MetS). MetS dramatically increases car-
diovascular morbidity and mortality (6, 7). Prior analyses of the
association between MetS and summary measures of lifetime
drinking patterns revealed that cardiovascular risk was directly
associated with lifetime average drinks per drinking day, a proxy
measure of drinking intensity (3). The present study was de-
signed to expand these preliminary observations by examining
drinking trajectories among ever-regular drinkers. Specifically,
we sought to investigate: 1) whether there are distinct drinking
trajectory patterns over the lifetime; 2) drinking pattern charac-
teristics in each trajectory group; and 3) whether different tra-
jectory groups may predict the likelihood of the MetS as a whole
and of its individual components.

Subjects and Methods

Data source

Data for the present study were obtained from the Western New York
Health Study (WNYHS) conducted between 1996 and 2001 (8). A well-
characterized, population-based core sample of controls from two coun-
ties in Western New York State was established to support case-control
studies investigating a variety of chronic diseases. Participants aged
35-64 were randomly sampled from lists of licensed drivers, and those
aged 65-80 were randomly selected from lists of the Health Care Fi-
nancing Association (8-11). Study purposes and procedures were ex-
plained to participants before the survey administration and blood draw.
Aninformed consent was obtained and witnessed. A detailed description
of sample selection, procedures, measurement of outcome and covariates
has been published elsewhere (3).

Exclusion criteria were self-reported history of cardiovascular dis-
ease (prior myocardial infarction, coronary artery bypass graft surgery,
angioplasty or diagnosed angina pectoris), history of cancer (n = 117),
and a participant with unidentifiable sex (n = 1), yielding a sample size
of 3496. In this study we included only those participants who drank at
least once a month for a period of at least 6 months during their lifetime,
lifetime ever-regular drinkers (n = 2818).

Assessment of lifetime alcohol consumption

Lifetime alcohol use was assessed using the CLDH (2, 3). Lifetime
drinking pattern variables (e.g. total years of drinking, first and last age
of regular drinking, total volume of alcohol consumed, lifetime drinking
frequency, lifetime drinking intensity, lifetime frequency of intoxication,
lifetime frequency of drinking four or more drinks per drinking day,
beverage preference, lifetime percent of drinking without food) have been
defined elsewhere (3). Alcohol drinking patterns in the 30 d before the date
of interview were assessed using methods comparable to those used in the
CLDH,; detailed definitions have been published elsewhere (9-11). A stan-
dard drink was defined as half an ounce of absolute alcohol, the approxi-
mate amount in 12 fluid ounces of beer, 5 fluid ounces of wine, or 1.5 fluid
ounces of 80-proof distilled spirits (~12 g alcohol) (12).
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Current vs. former drinkers

Current drinkers were those who had at least one drink in the past
30 d. Former drinkers were ever-regular drinkers who did not consume
any alcoholic beverage in the past 30 d.

Lifetime drinking trajectories

In this study it is assumed that the population of ever-regular drinkers
is composed of a set of relatively distinct groups of individuals with
uniquely different trajectories of alcohol consumption over their life-
times. Lifetime drinking trajectories were identified using PROC TRA]J,
a group-based modeling approach for identifying distinctive clusters of
individual trajectories within a population and profiling the character-
istics of individuals within the clusters (13). The optimal number of
groups was guided by the Bayesian Information Criterion. The proba-
bility of membership of each individual in each group was given by this
procedure. Individuals were classified to groups having the highest pre-
dicted probability.

To prepare data for trajectory analysis, total ounces of ethanol for
each decade was divided by lifetime average intake, and the ratio was
logarithmically transformed. This standardization process is designed to
minimize the influence of interindividual lifetime drinking level variabil-
ity on constructing distinct trajectory groups. Because ethanol consump-
tion in the first, seventh, and eighth decades was quite low and did not
vary much in the sample, we only used data for the second through sixth
decades (10-59 yr) for the trajectory analysis.

Cardiovascular risk factors and definition of the MetS

Diagnosis of the MetS was based on criteria set by the National
Cholesterol Education Program Adult Treatment Panel III (5). Three or
more of the following risk determinants warrant a diagnosis of MetS: 1)
impaired fasting glucose (IFG) [=5.6 mmol/liter; new criteria (14)] or
diagnosis of diabetes mellitus (DM); 2) raised triglycerides (HTGs) (=1.7
mmol/liter); 3) low high-density lipoprotein cholesterol (LHDLC) (<1.0
mmol/liter for men and < 1.3 mmol/liter for women); 4) abdominal
obesity (ABO) (waist circumference = 102 ¢cm for men and > 88 cm for
women); and 5) HBP (systolic/diastolic pressure = 130/85 mm Hg).
Whether or not adding medication use for diabetes and hypertension in
the definition of relevant components makes any difference in estimates
of odds ratios (ORs) was also tested.

Statistical analysis

Data were analyzed using SAS version 9.1 (SAS Institute Inc., Cary,
NC). Prevalence and mean (SD) were used to describe sample character-
istics and prevalence of MetS and its components by gender and trajec-
tory groups.

General linear modeling was performed to examine differences in
drinking patterns between trajectory groups by gender and current
drinking status after adjustment for age and race. Variables with skewed
distributions were logarithmic transformed.

Multivariate logistic regression was performed to determine whether
trajectory group membership is independently associated with the likeli-
hood of MetS and individual MetS components. Interaction analysis re-
vealed no significant sex difference in the association of drinking trajectories
with MetS and its components, thus analyses are presented with both sexes
combined. Only significant confounders were included in the final regres-
sion models. The significance level was set at P < 0.05, two-sided.

Results

Trajectory analysis

Trajectory analysis based on standardized ethanol consump-
tion (converted to kilograms) for each decade resulted in two
distinct lifetime drinking trajectory groups, one characterized by
heavy drinking in the third decade of life (early-peak trajectory) and
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FIG. 1. Intake of kilograms of ethanol per decade of life among women early-
peak drinkers (A) and women stable drinkers (B). ® , Median quartile; B, upper
and lower quartiles.

the other by more moderate intakes over a longer period of life
(stable trajectory), as shown in Fig. 1 for women and Fig. 2 for men.

Demographic, lifestyle, and metabolic characteristics of the
study sample according to drinking trajectory groups are shown
in Table 1. Compared with stable trajectory drinkers, early-peak
drinkers were 10 yr younger on average, and they were less likely
to be drinking at the time of the interview; they were currently
consuming a higher percent of total calories from saturated fat
and less dietary fiber, and were somewhat more likely to have
been physically active during the past week. Male early-peak
drinkers smoked far fewer cigarettes in their lifetimes. They were
almost as likely to be smoking currently as men with stable drink-
ing trajectories, but they were less likely to have ever started
smoking, whereas those with a stable trajectory were more likely
to be former smokers. Among women, early-peak drinkers spent
fewer hours per week during their lifetime for strenuous physical
activity (P = 0.04) and had higher body mass index (BMI) than
stable drinkers (P = 0.0005). There was no appreciable differ-
ence between early-peak and stable trajectory drinkers in the
distributions of sex, race, family history of coronary heart dis-
ease (CHD) and diabetes, and total energy intake. The preva-
lence of IFG/DM (P = 0.0002) and HBP (P < 0.0001) was much
lower among early-peak drinkers than among stable drinkers,
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FIG. 2. Intake of kilograms of ethanol per decade of life among men early-peak
drinkers (A) and men stable drinkers (B). ® , Median quartile; B, upper and lower
quartiles.

and the prevalence of LHDLC was much higher (P < 0.0001).
The prevalence of MetS in these two groups was comparable
(P =0.95).

Drinking patterns associated with early-peak and stable
drinking trajectories differed markedly. Although there are some
differences associated with gender and current drinking status
(Table 2), early-peak drinkers generally began drinking earlier
than stable drinkers, and they drank fewer years, drank less fre-
quently, and consumed less volume of alcohol over their life-
times, but averaged more drinks per drinking day and had higher
rates of episodic heavy drinking and intoxication during their
drinking years. Early-peak drinkers were less likely to choose
wine but more likely to choose beer or liquor and drink without
any food. In the past 30 d, early-peak drinkers consumed less
volume of alcohol but drank less frequently.

Multiple logistic regression analyses were then performed to
examine the relation between trajectory membership and the
prevalence of MetS and its individual components controlling for
important confounders (age, race, years of education, family
history of CHD and diabetes, smoking status, smoking pack
years, recent and lifetime physical activity, energy intake from
saturated fat, and dietary fiber intake) (Table 3). Compared with
stable drinking trajectories, early-peak trajectories were mod-
estly more likely to be associated with LHDLC, ABO, and MetS
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TABLE 1. Comparison of demographic, lifestyle, and metabolic characteristics between two drinking trajectory groups

Women Men
Stable Early peak P value for Stable Early peak P value for
trajectory trajectory difference trajectory trajectory difference
Mean age (sp) 60.0 yr (10.5) 50.7 yr (10.8) <0.0001 58.2 yr (9.1) 48.3yr (8.9) <0.0001
Mean BMI (sp) 27.6 kg/m? (5.6)  28.7 kg/m? (7.3) 0.0005 28.2 kg/m? (4.5)  28.7 kg/m? (5.0) 0.06
Median lifetime no. of cigarette 256 (0, 6,661) 284 (0, 5,931) 0.41 3285 (0, 10,768) 694 (0, 7,665) <0.0001
packs smoked (lower and
upper quartiles)?
% White 93.0 91.8 0.38 91.7 94.2 0.1
Years of education =12 (%) 46.4 42.5 0.12 36.1 30.0 0.033
Smoking status (%) 0.84 0.01
Never smoker 45.0 44.8 34.3 41.3
Former smoker 38.1 37.2 48.4 39.8
Current smoker 16.9 17.9 17.3 18.9
Current drinker (%) 76.1 57.1 <0.0001 81.0 71.7 0.0002
Family history of CHD or 79.2 79.8 0.76 68.2 70.2 0.48
diabetes (%)
Average h/wk for lifetime 42.1 47.3 0.039 36.6 37.1 0.85
strenuous physical activity <5
h/wk (%)
Total metabolic equivalents 47.4 42.9 0.07 36.4 30.4 0.036
(METs) <240 in the past week
(%)
Total energy intake =1600 kcal/ 33.1 37.1 0.10 67.2 68.4 0.66
d (%)
Energy intake from saturated fat 771 82.3 0.011 81.2 90.3 <0.0001
=10% (%)
Dietary fiber intake <7 g/1000 38.2 45.2 0.005 49.6 64.7 <0.0001
kcal (%)
IFG/DM (%) 37.1 30.2 0.0049 56.1 491 0.02
HTGs (%) 34.9 30.3 0.06 39.6 36.5 0.29
LHDLC (%) 26.7 39.1 <0.0001 30.9 50.0 <0.0001
ABO (%) 38.4 41.3 0.24 32.0 35.3 0.25
HBP (%) 34.1 23.6 <0.0001 44.2 35.6 0.0034
MetS (%) 26.0 25.1 0.76 34.7 34.7 0.99

2 Median and interquartile ranges were shown for smoking pack years; the group differences were tested by the two-sided nonparametric Wilcoxon test.

overall. Most of these associations persisted when the analysis
was restricted to current drinkers only. However, the previous
modest association between trajectory membership and overall
MetS lost significance for current drinkers. There were no sig-
nificant associations between trajectory membership and other
components of MetS, including [IFG/DM, HT Gs, and HBP. Fur-
ther adjustment for current drinking pattern in the past 30 d (e.g.
total drinks, total drinking days, drinks per drinking day, bev-
erage preference) did not change the results significantly (data
notshown). The association between trajectory membership and
HDLC was less pronounced but remained significant when over-
weight was controlled in the model (data not shown), suggesting
that the trajectory-HDL association can be partially explained by
body adiposity.

Adding medication use for diabetes and hypertension to the
definition of relevant MetS components made virtually no dif-
ference in estimates of the ORs.

Discussion

This study revealed two distinct lifetime drinking trajectories
among ever-regular drinkers, one characterized by heavy drink-

ing in early adulthood followed by a sharply reduced alcohol
intake and the other by more moderate intakes over a longer
period of life. There was no significant difference in the unad-
justed prevalence of MetS related to lifetime drinking trajecto-
ries; yetin multiple regression analyses, early-peak drinkers were
associated with slightly higher odds of MetS than stable drinkers.
The higher odds of MetS associated with early-peak drinkers can
be explained by higher odds of LHDLC, obesity, and ABO.

Comparison with other studies

Several aspects of drinking pattern associated with early-peak
drinking trajectories, i.e. higher drinking intensity, lower drink-
ing frequency, and drinking more often without any food, have
been found in previous analyses from the WNYHS to be asso-
ciated with higher cardiovascular risk (3, 8-10). For example,
Fan et al. (3) found a positive relation between lifetime average
drinking intensity and the prevalence of MetS. Stranges er al. (10)
found that drinking most of the time without food during the
30 d before interview was associated with a higher risk of hy-
pertension. Dorn et al. (9) found that drinks per drinking day in
the 30 d before interview was positively related, and drinking
frequency was negatively related to central adiposity, as mea-
sured by abdominal height. Finally, Trevisan et al. (8) reported
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TABLE 2. Comparison of lifetime and current drinking pattern characteristics according to drinking trajectory and drinking status
among female (n = 1668) and male (n = 1150) ever-regular drinkers

Former drinkers

Current drinkers

Stable Early peak P Stable Early peak P
Characteristics trajectories trajectories value trajectories trajectories value
Women (n) 241 283 768 376
Age first drinking regularly 24.3(0.5) 19.2 (0.5) <0.0001 24.4(0.7) 18.4(0.7) <0.0001
Total years of drinking® 27.1(1.1) 12.5(1.0) <0.0001 30.3(0.9) 22.6 (1.0) <0.0001
Last age of regular drinking® 51.5(0.9) 32.3(0.8) <0.0001 55.2 (0.6) 44.3(0.7) <0.0001
Lifetime total drinks®? 2,164 (1,550, 684 (510, <0.0001 2,892 (2,331, 1,509 (1,170,  <0.0001
3,020) 919) 3,588) 1,947)
Lifetime drinking days®? 906 (688, 286 (221, <0.0001 1,555 (1,278, 638 (514, 792)  <0.0001
1192) 369) 1,892)
Lifetime drinking intensity 242.2,2.7) 26(2.4,29) 0.26 1.9(1.8, 2.0 2.6(2.4,2.8) <0.0001
Lifetime frequency of intoxication® 260 (26) 105 (23) <0.0001 88.8(11.5) 99.8 (13.0) 0.31
Frequency of intoxication per 10.7 (1.3) 9.1(1.2) 0.26 2.4(0.5) 5.3(0.5) <0.0001
drinking year
Lifetime frequency of drinking 4+2° 23.5(13.5, 9.4 (5.5, 0.0049 8.0(5.1,12.4) 19.1(12.6, <0.0001
40.7) 15.6) 28.7)
Frequency of drinking 4+ per 5.2(3.6,7.5) 3.0(2.0,4.4) 0.017 2.0(1.4,2.7) 3.6(2.6,4.8) <0.0001
drinking year?
% drinking without food 452 (4.5) 58.8 (4.1) 0.006 37.5(3.2) 55.7 (3.5) <0.0001
% alcohol from wine 27.0(3.3) 23.7 (3.1) 0.36 33.6 (2.6) 25.7(2.7) 0.0004
% alcohol from beer or liquor 73.6 (3.3) 74.6 (3.0) 0.77 69.5 (2.5) 77.6 (2.8) 0.0001
Among current drinkers®
Total no. of drinks 8.2 (7.0, 9.6) 4.3(3.5,5.2) <0.0001
Drinking days in a month 9.0 (0.6) 3.2(0.7) <0.0001
Drinks per drinking day” 1.8(1.7,2.0) 1.9(1.7, 2.0) 0.56
No. of times getting drunk® 0.04 (0.02, 0.04 (0.01, 0.9
0.07) 0.07)
Men (n) 129 133 551 337
Age first drinking regularly 20.9 (0.6) 18.3(0.6) 0.0001 19.8 (0.5) 17.6 (0.5) <0.0001
Total years of drinking? 27.3(1.3) 19.3(1.3) <0.0001 34.7(0.7) 31.9(0.8) <0.0001
Last age of regular drinking® 48.3(1.1) 38.1(1.1) <0.0001 54.9 (0.5) 51.0(0.5) <0.0001
Lifetime total drinks®? 5,709 (3,566, 3,164 (2,016, 0.047 9,798 (7,820, 7,382 (5,755, 0.009
9,139) 4,967) 12,275) 9,469)
Lifetime drinking days®® 1,685 (1,184, 870 (611, 0.0045 3,713 (3,112, 2,207 (1,814, <0.0001
2,398) 1,239) 4,430) 2,686)
Lifetime drinking intensity? 3.7(3.2,4.3) 4.0(3.4,4.6) 0.46 2.7(.4,3.0 3.7(3.4,4.1) <0.0001
Lifetime frequency of intoxication? 338(42.8) 263 (43) 0.16 303 (26) 289 (28) 0.90
Frequency of intoxication per 11.8(1.8) 14.6 (1.8) 0.19 7.5(0.8) 11.4(0.9) <0.0001
drinking year®?
Lifetime frequency of drinking 4+2° 186 (86, 400) 139 (64, 299) 0.54 205 (121, 349) 383 (216, 676) 0.01
Frequency of drinking 4+ per 20.8(12.3, 17.5(10.6, 0.61 15.8 (11.3, 21.9 (15.4, 0.035
drinking year? 34.5) 28.7) 22.0) 30.9)
% drinking without food 51.8 (4.4) 58.0 (4.6) 0.24 49.6 (2.7) 56.8 (3.0) 0.0013
% alcohol from wine 8.8(2.1) 12.9(2.1) 0.09 20.2(1.8) 15.0 (2.0) 0.0005
% alcohol from beer or liquor 90.3(1.9) 86.9 (2.0) 0.13 81.4(1.7) 86.9(1.9) 0.0001
Among current drinkers®
Total no. of drinks 16.1(13.3, 7.4(5.9,9.3) <0.0001
19.5)
Drinking days in a month 11.7 (0.7) 4.8 (0.8) <0.0001
Drinks per drinking day” 29(2.6,3.2) 2.6(2.3,29) 0.03
No. of times getting drunk? 0.14(0.08, 0.13(0.06, 0.60
0.20) 0.20)
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b For logarithmic-transformed variables, mean and 95% Cls in original scales are shown.

€ Current drinking pattern was ascertained for drinking in the past 30 d.
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TABLE 3. Multivariate-adjusted ORs for metabolic syndrome and its components in two trajectory groups, early peak vs. stable

trajectory group

Ever-regular drinkers
(n = 2818) not
controlled for current

Ever-regular drinkers
(n = 2818) controlled
for current drinking

Current drinkers only

drinking status status (n = 2032)
ORs 95% ClI ORs 95% ClI ORs 95% ClI
IFG/DM 1.04 0.86, 1.26 1.02 0.84, 1.24 1.06 0.84, 1.33
IFG/DM or taking diabetes medication 1.04 0.86, 1.25 1.02 0.84, 1.23 1.05 0.84, 1.33
HTGs 0.94 0.78,1.14 1.04 0.85, 1.25 1.07 0.85, 1.37
LHDLC 1.62 1.27,2.08 1.41 1.08, 1.84 1.49 1.07,2.07
ABO 1.48 1.23,1.78 1.41 1.16, 1.72 1.64 1.28,2.09
Overweight (BMI = 25 kg/m?) 1.32 1.10, 1.60 1.24 1.02, 1.50 1.25 1.00, 1.57
HBP 1.09 0.90, 1.33 1.12 0.91, 1.36 1.01 0.79, 1.29
HBP or using BP-lowering medication 1.05 0.87, 1.27 1.03 0.85, 1.25 0.90 0.71,1.14
MetS 1.31 1.00, 1.71 1.32 0.99, 1.77 1.42 0.99, 2.04

The parameters were ORs (95% Cl) adjusted for age, sex, family history of CHD or diabetes, years of education (>12 vs. = 12 yr), smoking status, smoking pack years

(quartiles), lifetime and current physical activity (quartiles), energy intake from saturated fat, and dietary fiber intake (quartiles).

that drinking mainly without food during the prior 12-24
months before interview was associated with an increased risk of
myocardial infarction.

Previous studies on cardiovascular outcomes comparing dif-
ferent drinking categories without a clear distinction between
former drinkers and lifetime abstainers have been criticized on
the basis that former drinkers may have stopped drinking be-
cause of health problems (15, 16). The WNYHS indicated that
early-peak drinkers were less likely to be current drinkers; early-
peak drinkers were more likely to have quit drinking because of
health problems (data not shown). This analysis showed that
early-peak drinkers had mostly higher odds of MetS. There are
several possible explanations. First, early-peak drinking trajec-
tories may be associated with unhealthy drinking patterns, as
reported in this analysis (e.g. higher drinking intensity, drinking
without food, higher likelihood of intoxication, and episodic
heavy drinking), and the adverse health effects of early unhealthy
drinking patterns (e.g. obesity) (17) were carried over to later life.
Second, early-peak drinkers may differ from stable drinkers in
other lifestyle habits that may be detrimental to their cardiom-
etabolic health but were not properly controlled for in our model.
However, the modest trajectory-MetS association still held when
the analysis was restricted to current drinkers, although the
lower boundary of the 95% confidence interval (CI) of adjusted
OR changed from 1.00 to 0.99. The modest association may be
partly driven by the fact that some adverse effects (e.g. increasing
blood pressure) (18) offset potential “benefits” of alcohol con-
sumption (e.g. increasing HDLC), especially among current
drinkers, thus the overall association with MetS was somewhat

diluted.

Retrospective approach for drinking pattern
ascertainment

A potential limitation of these findings concerns the validity
of retrospective measures of lifetime drinking patterns. Prospec-
tive ascertainment of alcohol intake poses fewer problems con-
cerning memory than retrospective ascertainment. However, de-
spite these positive attributes of prospective studies, there are

also drawbacks. Brody and Mills (19) noted that heavier drinkers
may be underrepresented in prospective studies of ensured and
general populations. Individuals applying for insurance may
minimize reports of drinking on screening questionnaires, and
heavier drinkers in the general population may not have the high
motivation required to participate successfully in longitudinal
studies of health conducted over a number of years. Another
potential problem in prospective studies is that drinking patterns
assessed at baseline may change over the course of the follow-up
period (20). This can be addressed by including periodic assess-
ments, but this adds to the cost of the study, decreasing the
likelihood of detailed alcohol assessments. Furthermore, such
assessments may induce reactive changes in drinking patterns. By
contrast, retrospective assessments of drinking habits may pro-
vide several advantages. For example, recall validity studies have
reported high correlations between alcohol intakes reported in
the distant past and recalled after many years (21-23). More-
over, several studies have found that heavy drinkers report
higher alcohol intakes retrospectively than prospectively (24—
26), which suggests that people are more comfortable reporting
past heavy drinking than current heavy drinking. Thus, retro-
spectively ascertained drinking histories may have advantages
that have not been fully appreciated and may outweigh or offset
memory problems. The CLDH used to assess lifetime drinking
patterns in this study uses a number of cognitive techniques to
maximize memory and has demonstrated high reliability in test-
retest studies (2). In addition to its efficiency and economy, a
further strength of the retrospective approach is that it allows
investigation of selected factors such as drinking pattern, bev-
erage type, and alcohol drinking history in the etiology of alco-
hol-related health conditions.

Potential limitation of the study

Despite potential merits of a retrospective approach, a major
limitation of this study remains that the alcohol consumption
data used to derive the lifetime trajectories were based on self-
report by questionnaire. In addition, persons with heavy drink-
ing history are less likely to be included due to death or illness.
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In this report, early-peak drinkers were on average 10 yr
younger than stable trajectory drinkers. This large discrepancy
makes the trajectory-MetS association more likely to be con-
taminated by residual confounding of age. Several possible al-
ternative explanations may contribute to the large age gap be-
tween the trajectory groups. It may reflect a cohort effect
whereby younger individuals tend to have less healthy drinking
patterns at younger ages than older individuals, at least in this
population. Another explanation may reside in recall bias
whereby older individuals tend to underestimate their alcohol
consumption at a younger age, but we were unable to verify this.
Finally, individuals who begin drinking heavily at a young age
may be less likely than moderate drinkers to survive to partici-
pate in studies of cardiovascular disease at older ages (27). More
studies of lifetime drinking trajectories are needed to clarify some
of these questions. Despite being 10 yr younger in age, the early-
peak drinkers still manifested a modestly higher likelihood of
MetS in adjusted analysis. However, whether the early-peak
drinker would also be related to a worse mortality outcome is
unknown and needs to be investigated further in a cohort study
with a long enough follow-up period.

Public health implications

The possibility that early binge drinking has long-term neg-
ative consequences for cardiovascular health is especially signif-
icant in view of current trends in alcohol use and episodic heavy
drinking (or binge drinking). A report from a U.S. multistate
survey indicates that binge drinking in late adolescence and early
adulthood, such as that associated with the early-peak lifetime
drinking trajectories observed here, may be increasing, especially
among 18-to 20-yr-olds (28). Binge drinking has been associated
with an increased risk of cardiovascular and other negative
health outcomes (15, 16). Others have reported a higher risk of
alcoholism associated with early onset of drinking (29). Early
initiation of alcohol drinking is associated with unhealthy drink-
ing patterns, i.e. more frequently having four or more drinks per
drinking day, higher rates of intoxication during drinking years,
and drinking without food (3). This report provides additional
support for public health messages discouraging early initiation
of alcohol drinking in addition to adverse psychosocial, behav-
ioral, and other long-term health outcomes (27, 30, 31).

This trajectory analysis based on lifetime alcohol consump-
tion data collected using the CLDH has important implications.
First, typical trajectories representing intraindividual changes of
drinking patterns and variability over time can be obtained; sec-
ond, different trajectory groups manifest significant interindi-
vidual differences in drinking pattern characteristics. Finally,
trajectory membership is associated with a differential likelihood
of health outcomes. Findings suggest that the effect of alcohol
consumption on cardiovascular risk may be chronic and cumu-
lative, and that variability in drinking habits over the lifetime
may play an important role. More research on the relation of
lifetime drinking trajectories to chronic disease morbidity and
mortality is needed to guide the formulation of recommenda-
tions regarding alcohol consumption and health.
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