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ABSTRACT. Objective: A 14-year multiwave panel design was used
to examine relationships between longitudinal alcohol-consumption pat-
terns, especially persistent moderate use, and change in health-related
quality of life among middle-aged and older adults. Method: A nation-
ally representative sample of 5,404 community-dwelling Canadians ages
50 and older at baseline (1994/1995) was obtained from the longitudinal
National Population Health Survey. Alcohol-consumption patterns were
developed based on the quantity and frequency of use in the 12 months
before the interview. Health-related quality of life was assessed with the
Health Utilities Index Mark 3 (HUI3). Latent growth curve modeling
was used to estimate the change in HUI3 for each alcohol pattern after
adjusting for covariates measured at baseline. Results: Most participants
showed stable alcohol-consumption patterns over 6 years. Persistent non-
users, persistent former users, those decreasing their consumption levels,

and those with unstable patterns (i.e., U shaped and inverted U shaped)
had lower HUI3 scores at baseline compared with persistent moder-
ate drinkers. A more rapid decline in HUI3 scores than that observed
for persistent moderate users was seen only in those with decreasing
consumption (p <.001). In a subgroup identified as consistently healthy
before follow-up, longitudinal drinking patterns were associated with
initial HUI3 scores but not rates of change. Conclusions: Persistent
moderate drinkers had higher initial levels of health-related quality of
life than persistent nonusers, persistent former users, decreasing users,
U-shaped users, and inverted U-shaped users. However, rates of decline
over time were similar for all groups except those decreasing their
consumption, who had a greater decline in their level of health-related
quality of life than persistent moderate users. (J. Stud. Alcohol Drugs,
73, 581-590, 2012)

HE NUMBERS AND PROPORTIONS of older adults

are rapidly increasing in industrialized countries (Chris-
tensen et al., 2009). Most persons older than age 50 consume
alcohol, as do large numbers of people over age 65 (e.g.,
Blazer and Wu, 2009). There are, however, inconsistent pub-
lic health messages for alcohol use in older age groups. For
example, the U.S. National Institute on Alcohol Abuse and
Alcoholism (NIAAA) suggests that two or more standard
drinks (i.e., more than 27.4 g of ethanol) per day (on aver-
age) put men older than 65 at risk for adverse health effects
of alcohol (Moos et al., 2010; NIAAA, 2007). Similarly,
in the United Kingdom, the Royal College of Psychiatrists
recently recommended that the long-held “sensible limits”
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(i.e., 21 units or 168 g of ethanol for men and 14 units or
112 g of ethanol for women a week) should be reduced to
a maximum of 1.5 units or 12 g of alcohol per day for all
people 65 and older (Royal College of Psychiatrists, 2011).
The U.S. Department of Agriculture (2010) defined one or
two standard drinks per day for men as moderate drinking
with no adjustment for older age. Moreover, the Department
of Agriculture concluded that “an average daily intake of
one to two drinks per day is associated with the lowest all
cause mortality and a low risk of diabetes and coronary
heart disease among middle-aged and older adults” (p. 5).
Interestingly, several countries, including Canada (Butt et
al., 2011), lack age-specific low-risk drinking guidelines. In-
deed, a recent review of alcohol guidelines within and across
countries demonstrates wide variation in recommendations
for low-risk drinking (Latino-Martel et al., 2011).
Epidemiological studies generally indicate that alcohol
consumption starts to decline in middle age (Platt et al.,
2010). A meta-analysis of longitudinal U.S. studies found
that average alcohol quantity significantly declined with age
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in older men but not in older women (Fillmore et al., 1991).
Increasing morbidity with age may explain in part the de-
cline in alcohol use (Shaper, 2011).

Importantly, numerous studies show that alcohol in excess
is harmful to health (Giesbrecht et al., 2011; Latino-Martel
et al., 2011; World Health Organization, 2010) but poten-
tially beneficial in moderation (Byles et al., 2006; Kaplan et
al., 2008; Ronksley et al., 2011; Stahre et al., 2006). Indeed,
several studies using baseline alcohol-consumption levels
point to an association between moderate consumption and
better health-related quality of life (HRQL) (Kraemer et
al., 2005; Ostbye et al., 2002; Powers and Young, 2008),
functional status (Chen and Hardy, 2009; Karlamangla et
al., 2009), cognitive health (Lang et al., 2007), subjective
well-being (Lang et al., 2007), mental health (Lang et al.,
2007), and self-rated health (Turvey et al., 2006), as well
as absence of chronic illness (Beulens et al., 2005; Bulpitt,
2005; Djoussé et al., 2007; Mukamal et al., 2008; Yin et
al., 2007) and lower mortality risk (Emberson et al., 2005;
Holahan et al., 2010; Sorock et al., 2006). However, although
alcohol consumption in moderation may have beneficial ef-
fects regarding cardiovascular disease, it is associated with
elevated risks for several cancers including those of the oral
cavity, pharynx, larynx, esophagus, and liver (Latino-Martel
et al., 2011; Rehm et al., 2010).

At least some of the confusion around the association
between alcohol consumption and health stems from drink-
ing levels being measured exclusively at one point in time.
Recent investigations highlight the importance of assessing
longitudinal alcohol-consumption patterns rather than basing
consumption on data from one time point (Gee et al., 2007;
Molander et al., 2010; Platt et al., 2010; Shaw et al., 2011).
These studies show that about half of older adults remain
in their respective alcohol-consumption patterns (i.e., ab-
stinence, moderate, and heavy use), whereas the other half
move between categories. For example, Platt et al. (2010)
found that 21% of adults age 50 and older were steady drink-
ers, 29% were abstainers, 30% were sporadic drinkers, and
18% decreased, whereas 2% increased their consumption
over a 14-year period. There remains little knowledge of
the dynamics of alcohol consumption and its relationship to
change in health.

Another source of confusion in the literature is the role
of health status in alcohol consumption. A decline in health
may prompt individuals to reduce their drinking behavior
and thus exaggerate the health benefits of continued con-
sumption. Studies have shown that former drinkers are in
poorer health—with many being high risk drinkers at one
time—compared with current drinkers or lifetime abstainers
(Bond et al., 2004; Ferreira and Weems, 2008; Heuberger,
2009). Karlamangla et al. (2009) suggested that controlling
for health status at baseline might alter conclusions regard-
ing the relationship over time between alcohol and health.
Furthermore, the strength of evidence on alcohol and health

has been questioned, as several studies failed to control ad-
equately for biases, such as combining former drinkers and
lifetime abstainers, which is likely to inflate estimates of
benefits among those who drink small amounts (Chikritzhs
et al., 2009; Fillmore et al., 2007; Naimi et al., 2005).

In addition, most past work has used narrowly focused
outcomes, such as cognitive function (Bond et al., 2004) or
diabetes (Beulens et al., 2005). With few exceptions (Chen
and Hardy, 2009), studies generally have not considered the
broader effects of alcohol on health or well-being. Yet such
investigations are invaluable because the impacts of alcohol
can be compared with those of other drugs (or foods) and
with health-related behaviors (such as smoking or physical
activity).

In light of these concerns and to address the issue of
declines in health status leading to reductions in alcohol
consumption, the primary aim of this study was to explore
the relationship between longitudinal patterns of alcohol use
(especially “persistent moderate use’) and changes in HRQL
among middle-aged and older adults. The study sought to
assess the effect of alcohol intake patterns on HRQL over
a 14-year follow-up period using the Canadian National
Population Health Survey (NPHS) (Statistics Canada, 2010),
which includes extensive measures of drinking behavior and
health collected biennially. The objectives were to (a) esti-
mate the prevalence of drinking patterns from mid- to later
life; (b) assess the association between persistent moderate
drinking patterns and HRQL; and (¢) among individuals in
consistently good health before follow-up, examine the as-
sociation between persistent moderate alcohol consumption
and trajectories of HRQL.

Method
Data source

Data for this study were derived from the 1994/1995 to
2008/2009 NPHS (Statistics Canada, 2010). The longitudinal
NPHS consisted of 17,276 members of private households
in 1994/1995 ages 12 and older from all provinces, with
the exclusion of individuals on Indian Reserves, Canadian
Forces Bases, and some remote areas in Québec and Ontario
(Swain et al., 1999).

In the initial cycle of the NPHS (i.e., 1994/1995), the
sample was created by first selecting households and then
within each household choosing one member age 12 and
older to be the longitudinal respondent. The NPHS is based
on a complex design, with stratification and multiple stages
of selection and unequal probabilities of selection of respon-
dents (Tambay and Catlin, 1995). The NPHS response rate
at baseline was 83.6%. Panel members who died or who
moved to health care institutions remain in the longitudinal
sample. Sample size decreased slightly over time because of
nonresponse, refusal, and inability to locate the subject. The
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main cause of attrition was refusal to participate. Despite the
attrition, the longitudinal sample remains representative of
the 1994/1995 Canadian general population. The cumulative
attrition rate (36.4% at the last cycle in 2006/2007) is based
on those who completed the questionnaire in all cycles and
includes panel members who died.

In Cycle 1, 75% of the interviews with the longitudinal
respondents were conducted in person and the remainder by
telephone. Starting with Cycle 2, 95% of the interviews were
conducted using computer-assisted telephone interviewing
and the remainder in person. All interviewers were hired and
trained by Statistics Canada. Alcohol data collected in person
were very similar to those obtained via telephone (St-Pierre
and Beland, 2004). The present study focuses on 5,404 par-
ticipants who were 50 years old and older at baseline.

Measures

Cross-sectional alcohol-consumption categories. The
NPHS alcohol measures correspond to the Dawson and
Room (2000) summary of recommendations and are com-
patible with suggestions in the World Health Organization
(2000) report International Guide for Monitoring Alcohol.
Respondents were categorized at each cycle according to a
classification scheme based on the quantity and frequency of
alcohol use in the 12 months before the interview.

Alcohol categories were chosen and adapted following
Molander et al. (2010), Powers and Young (2008), and Lin et
al. (2011). Many studies define moderate and heavy alcohol
use with average daily consumption based on the weekly or
monthly number of drinks (e.g., Lang et al., 2007; Ostbye et

al., 2002; Powers and Young 2008; Shaw et al., 2011). The
NPHS provides a more precise set of questions regarding the
number of drinks on each day of the week. Thus, we used the
total number of drinks per week and the maximum number
of drinks per day to define moderate and heavy drinkers.
Using this scheme, moderate drinkers were defined as those
having 1-14 drinks per week with no more than 3 on any
day for women and no more than 4 on any day for men.
More than 85% of moderate drinkers had 7 or fewer drinks
per week. Heavy drinkers were those who had more than 14
drinks per week or more than 3 or 4 on any day for women
and men, respectively. The average number of drinks per
week among heavy drinkers was 18. Given that meeting ei-
ther of two criteria would classify the respondent as a heavy
drinker, it is noteworthy that among those in this drinking
group, we found that 50% of the cases would have averaged
14 drinks or fewer per week but were also having more than
3 or 4 drinks on any day for women and men, respectively,
on at least one day during the week. This group might have
been classified as moderate drinkers in other studies. The
other alcohol categories included lifelong abstainers (never),
former drinkers (no drinks in the past 12 months), and infre-
quent drinkers (<1 drink per week).

Longitudinal alcohol-consumption patterns. Longitudinal
alcohol patterns were based on the change, if any, in con-
sumption over three cycles (6 years) to obtain the maximum
number of patterns possible (see Sensitivity analyses on p.
587). Several alcohol use patterns were established. Stable
consumption includes participants who remained in their
alcohol-consumption category for 6 years (i.e., persistent
nondrinker, persistent former drinker, persistent infrequent

Cyclel | Cycle2 | Cycle3 i Cycle4 i Cycle5 | Cycle6 i Cycle7 i Cycle8
Alcohol
Model 1]\ __U8¢
( Alcohol use patterns )
Model 2
( Alcohol use patterns )
Model 3| Consistently healthy
O _ —_— —_ —_— —_—
O HUIB initial score; === HUI3 score at follow-up cycle

FiGure 1. Conceptual and analytic framework. HUI3 = Health Utilities Index Mark 3.
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drinker, persistent moderate drinker, and persistent heavy
drinker). Unstable patterns were those who decreased, in-
creased, or had a U-shaped or an inverted U-shaped drinking
pattern. Although we do not account for the drinking fluctua-
tion within the persistent moderate and heavy drinking cat-
egories, the change in the total amount of drinks from Cycle
1 to Cycle 2 and from Cycle 2 to Cycle 3 averaged less than
one drink for each of these two patterns. The few illogical
alcohol-consumption patterns (e.g., a drinker in one cycle
reported never having consumed alcohol in a later cycle)
were adjusted with the Fellegi—Holt principle (Fellegi and
Holt, 1976). The conceptual framework and analytic timeline
are graphically depicted in Figure 1.

Consistently healthy group. Participants defined as “con-
sistently healthy” were those who reported no health care
professional diagnoses of heart disease, cancer, stroke, or
diabetes for the first two cycles (Figure 1). These conditions
were chosen because they may lead to changes in health
behavior, such as reduced alcohol use (Chiuve et al., 2006;
Khaw et al., 2008; Morley and Flaherty, 2002; Zanjani et
al., 2006). In addition, consistently healthy participants had
to report being in good to excellent health in the first two
cycles (response options for self-rated health were excel-
lent, very good, good, fair, or poor). See Sensitivity analyses
below regarding the use of two versus three cycles of con-
sistently good health. Cycle 3 (1998/1999) was used as the
baseline for this analysis (Figure 1).

Control variables. The control variables included base-
line age, gender, education (<high school vs. >high school),
household income (<Can. $15,000 vs. >Can. $15,000), mari-
tal status (married vs. not married), smoking (current/occa-
sional smoker, former smoker vs. never smoker), potentially
life-threatening illnesses (high blood pressure, diabetes, heart
disease, cancer, and/or stroke) (Ferraro and Farmer, 1999),
other chronic illness (allergies, asthma, arthritis/rheuma-
tism, back problems, migraine, chronic bronchitis, sinusitis,
epilepsy, stomach/intestinal ulcers, urinary incontinence,
Alzheimer’s/dementia, cataracts, glaucoma, and/or other),
body mass index, physical activity, and a nonspecific psy-
chological distress measure (Kessler et al., 2002). Physical
activity was assessed with a continuous measure of energy
expenditure (kcal/kg/day), which was based on the frequency
and duration of 20 leisure-time activities (e.g., walking for
exercise, yoga) over the previous 3 months (Statistic Canada,
2010). Nonspecific psychological distress was measured with
six items on a 5-point Likert scale, ranging from all of the
time (4) to none of the time (0). The participants indicated
the frequency in the past month that they felt “so sad that
nothing could cheer you up,” “nervous,” “restless or fidgety,”
“hopeless,” “worthless,” or that “everything was an effort”
(Kessler et al., 2002).

Outcome variable. HRQL was ascertained with the widely
used Health Utilities Index Mark 3 (HUI3; Feeny et al.,
2002). The HUI3 includes a health-status description system

based on eight dimensions or attributes of health: vision,
hearing, speech, ambulation, dexterity, emotion, cognition,
and pain/discomfort. There are five or six levels per attribute,
ranging from no problem through severe disability.

Overall, HUI3 scores range from -.36 (highest possible
level of disability across all attributes) to 1.00 (perfect
health). The negative scores for HUI3 indicate health states
viewed as being worse than dead. Those who died during
the course of the study were assigned an HUI3 score of 0
at the cycle of their death and censored thereafter. There is
substantial evidence on the construct validity of HUI3 in
population health and clinical studies, including studies of
people with chronic conditions that are associated with al-
cohol consumption (liver disease, type 2 diabetes, dementia,
impaired mental health, and heart disease) (Asakawa et al.,
2008; Bondini et al., 2007; Feeny et al., 2009, 2012; Fisk
et al., 2005; Garster et al., 2009; Grootendorst et al., 2000;
Jones et al., 2005; Kavirajan et al., 2009; Maddigan et al.,
2004, 2006; Marra et al., 2005; Revicki et al., 2008; Wilkins,
2006; Younossi et al., 2001), and the scoring procedures can
be found elsewhere (Feeny et al., 2002, 2004). Differences
(or changes) of .03 or more in the overall HUI3 score are
important clinically (Drummond, 2001; Grootendorst et al.,
2000; Horsman et al., 2003). Ranges of overall HUI3 scores
that correspond to no, mild, moderate, and severe disability
are described elsewhere (Feeny et al., 2004; Feng et al.,
2009).

Statistical analysis

Following the assessment of patterns of alcohol con-
sumption, latent growth curve modeling was then used to
estimate the change in HUI3 for each pattern after adjusting
for covariates measured at baseline, which were centered
on their respective means. In this approach, the outcome
variable is each person’s HRQL at each available cycle. It is
assumed that the average person’s HRQL declines linearly
over the follow-up period. Participants’ baseline alcohol-
consumption category and their alcohol use pattern, respec-
tively, are used to predict the intercept and the slope of the
line relating HRQL to cycle of follow-up (after adjustment
for covariates). The models estimate means and variances
for intercept and slope, respectively. The mean of the inter-
cept represents the population’s predicted baseline value of
HRQL. The mean of the slope is the prediction of the rate at
which HRQL declines over time as people are aging. Vari-
ances are estimated recognizing that responses are “nested”
within people. Variance estimates, which incorporate the
complex sampling procedure, measure the extent to which
intercepts and slopes, respectively, differ among participants.
Chief interest lies in statistical significance (and clinical
importance) of model coefficients connecting baseline
alcohol-consumption category and longitudinal alcohol use
pattern, respectively, to the intercept and slope. Coefficients
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TaBLE 1. Characteristics of participants 50 years of age and older TaBLE 2. Alcohol patterns over 6 years
n (%) or HUI3 at
Variable M (SE) baseline,
Male, 7 (%) 2,322 (45.9) Variable n % M
265 years, n (%) 2,740 (44.5) Persistent nonuser 382 6.1 78
Married, n (%) 3,140 (69.6) Persistent former user 486 7.6 74
Education, n (%) Persistent infrequent user 377 6.9 .86
<High school 2,585 (44.2) Persistent moderate user 518 11.4 .89
>High school 2,801 (55.8) Persistent heavy user 72 1.6 .86
Income,*? n (%) Decreasing user 1,773 314 78
Lower household Increasing user 810 15.8 .84
income (<$15,000) 1,415 (2.2) U-shaped user 473 10.2 .80
Middle-higher household Inverted U-shaped user 476 9.2 .79
income (=$15,000) 3,689 (79.8) — —
Health status Note: HUI3 = Health Utilities Index Mark 3.
Presence of life-threatening
chronic conditions, 7 (%) 2,056 (35.9)
Presence of other, n (%) . . .
chronic conditions, 7 (%) 2,724 (47.5) to higher income brackets (80%), and had at leagt a high
Former smoker, 1 (%) 2,147 (41.1) school education (56%) (Table 1). More than one third had a
Current/occasional smoker, 7 (%) 1,960 (37.4) life-threatening chronic health problem, nearly half reported
Physical activity (kcal/kg/day), M (SE) 1.4 (0.03) h hronic ill d 37% d bei
Body mass index (kg/m?), M (SE) 26.0 (0.08) other chronic illnesses, an o reported being a current or
Nonspecific psychological occasional smoker at Cycle 1.
distress (range: 0-24), M (SE) 2.9 (0.06) At baseline, 13% were categorized in cross-section as

“Monetary values are in Canadian dollars; based on one to two persons
living in the household.

pertaining to the intercept reflect the influence of alcohol
consumption on baseline HRQL. Conversely, coefficients
pertaining to slope reflect the influence of alcohol consump-
tion on change over time in HRQL. In effect, the coefficients
pertaining to slope reflect group by time interactions.

Three models were tested. The first model (“baseline cat-
egory predictor”) assessed the effect of baseline alcohol cat-
egory on the intercept (baseline average) and slope (change
over time) of HUI3 over the 14 years, adjusting for the co-
variates. The second model (“pattern predictor”) estimated
the effect of the alcohol use patterns on the change in HUI3
over the 14 years. The third model (“consistently healthy
group”) tested the effects of the alcohol use patterns on the
intercept and slope of HUI3 over the 10 years of follow-up
among those who were in the consistently healthy group.
In all models, moderate consumption (or persistent moder-
ate pattern) was used as the reference group. All analyses
were weighted. The balanced repeated replication method
in Mplus (Muthén and Muthén, 1998-2010) was used to
adjust for the complex sampling design. Bootstrap weights
provided by Statistics Canada were used. Following Bollen
and Long (1993), goodness of fit was measured by the root
mean square error of approximation.

Results

Of the 5,404 participants ages 50 and older, only 3% were
missing alcohol information at baseline. Fifty-four percent of
participants were women. The majority of the sample were
aged 50 to 64 (55%), were married (70%), were in middle

abstainers, 18% as former, 30% as infrequent, 32% as mod-
erate, and 7% as heavy drinkers. Table 2 shows the patterns
of alcohol use over 6 years. Most participants remained in
their respective alcohol categories for over 6 years. Many of
the fluctuations occurred in adjacent categories. Most who
changed category reported a decrease in alcohol consump-
tion. For example, 26% of moderates became infrequent

TaBLE 3. Influence of baseline alcohol categories on health-related quality
of life over time

Model descriptor Model 1
Baseline predictor
Follow-up years 1994-2008
n 5,404
Variable Estimates
Effect of alcohol on HUI3
at initial follow-up
Lifetime abstainer -.044%%%
Former drinker -.053%%*
Infrequent drinker -.008
Moderate drinker Referent
Heavy drinker -.003
Effect of alcohol on HUI3
rate of change
Lifetime abstainer -011%*
Former drinker -.009*
Infrequent drinker -.006*
Moderate drinker Referent
Heavy drinker -.009
HUI3 at initial follow-up B3HA*
HUI3 score rate of change -.048%%*
Variance of HUI3 at initial follow-up L0227%%*
Variance of HUI3 rate of change .002%%**
RMSEA .048

Notes: Models were adjusted for age, gender, marital status, education,
household income, smoking, chronic illness, body mass index, physical
activities, and nonspecific psychological distress. HUI3 = Health Ultilities
Index Mark 3; RMSEA = root mean square error of approximation.

*p <.05; **p <.01; ***p <.001
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TaBLE 4. Influence of 6-year alcohol patterns on health-related quality of life over time among all participants

and those in consistently good health

Model descriptor Model 2 Model 3
Pattern predictor Consistently healthy group

Follow-up years 1994-2008 1998-2008

n 5,404 2,645

Variable Estimates Estimates

Effect of alcohol on HUI3

at initial follow-up
Persistent nonuser -.059%%* -.065%*
Persistent former user -.078%%* -.023
Persistent infrequent user -.020 -.034*
Persistent moderate user Referent Referent
Persistent heavy user -012 -.051
Decreasing user -.108%%* -.085%**
Increasing user -014 -.011
U-shaped user -.051%** -.027
Inverted U-shaped user -.069%** -.066%**

Effect of alcohol on HUI3

rate of change
Persistent nonuser -.006 -.001
Persistent former user -.007 -.009
Persistent infrequent user -.005 .003
Persistent moderate user Referent Referent
Persistent heavy user -.016 -.021
Decreasing user -.025%** -.003
Increasing user -.006 -.008
U-shaped user .001 -.001
Inverted U-shaped user -.008 .000

HUI3 at initial follow-up .828#** .864H**

HUI3 score rate of change -.051#%* -.046%%*

Variance of HUI3 at initial follow-up L021%** .020%**

Variance of HUI3 rate of change .002%%* 003 %**

RMSEA .048 .038

Notes: Models were adjusted for age, gender, marital status, education, household income, smoking, chronic
illness, body mass index, physical activities, and nonspecific psychological distress. HUI3 score = Health
Utilities Index Mark 3; RMSEA = root mean square error of approximation.

*p <.05; **p <.01; ***p < .001.

users, and 36% of heavy drinkers became moderate users.
Overall, 31% of older adults decreased their consumption
over the 6-year period, 16% increased (mostly from infre-
quent to moderate), and 11% maintained a moderate level.
The remainder had other longitudinal patterns (Table 2).

The means of the HUI3 scores at baseline in Models 1
and 2 were .83 (Tables 3 and 4), suggesting the presence of
mild disability. In Models 1 and 2, HUI3 scores decreased
on average by .05 per 2-year period, which is expected in an
aging cohort. Variances of intercept and slope were statisti-
cally significant, suggesting between-person differences in
baseline HUI3 scores and in rates of change.

Model 1 assessed the impact of baseline alcohol category
on the slope and the intercept of HUI3 scores after adjust-
ing for covariates. Lifetime abstainers and former drinkers
had lower HUI3 scores at baseline than moderate drinkers.
Lifetime abstainers, former drinkers, and infrequent drink-
ers experienced a greater decline in HUI3 compared with
moderate drinkers. The model fit the data well. Namely, the
root mean square error of approximation was .048 which,
given the large sample size, is considered by MacCallum et
al. (1996) to be indicative of close fit.

Models 2 and 3 are presented in Table 4. Model 2 shows
the effect of alcohol patterns on HUI3 over time. Persistent
nonusers, persistent former users, those decreasing their
consumption levels, and those with unstable patterns (i.e.,
U shaped and inverted U shaped) had lower HUI3 scores
at baseline compared with persistent moderates. Only
those with decreasing consumption levels had a greater de-
cline in their HUI3 scores than persistent moderate users.
Model fit was good and not notably different from that of
Model 1.

Model 3 (Table 4) tested the effect of alcohol-consump-
tion patterns on HUI3 among those who reported being in
consistently good health. As expected, these participants had
high HUI3 scores at the start of their follow-up. Alcohol pat-
terns only affected baseline HUI3 scores and not the rates
of change. Specifically, persistent nonusers, persistent infre-
quent users, those who reduced their consumption levels, and
those with an inverted U-shaped pattern of use had lower
HUI3 scores at baseline. On the other hand, trajectories of
HRQL over time for these participants could not be distin-
guished from those of the persistent moderate users. Model
fit was also good.
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Sensitivity analyses

Sensitivity analyses tested whether using alcohol patterns
over 4 or 6 years or being in consistent good health for 4 or
6 years would affect results. Because results were similar,
a block of 6 years was chosen to describe the alcohol pat-
terns, and a block of 4 years was used for the consistently
healthy comparison group. Because HUI3 can itself reflect
chronic illness, additional analyses compared models with
and without chronic conditions. The relationship between
alcohol and HUI3, however, was not altered (data not shown)
in these analyses. Moreover, models were run including
and excluding decedents. The results without the decedents
showed a weakened relationship between alcohol and HUI3
(data not shown). This is not surprising because removing
the decedents raises the overall HRQL level of the sample
and can produce overly optimistic heath profiles (Orpana et
al., 2009).

Discussion

This project is the first nationally representative longitu-
dinal study of Canadians to examine relationships between
patterns of alcohol consumption and trajectories of HRQL
in middle age to older adulthood, including those who were
relatively healthy at baseline. The findings suggest that
alcohol-consumption patterns are associated with HRQL,
but the rate of decline in HRQL is similar for all drinking
patterns except for persons who decreased their consump-
tion. In general, the alcohol patterns did not predict decline
in HRQL but were associated with the initial level of HRQL.
Moderate alcohol use did not have a measurable deleterious
effect on change in HRQL over time. Indeed, if anything,
continued moderate consumption during middle and later
life may have been beneficial. On the other hand, the pres-
ent findings offer no support for initiating moderate alcohol
consumption in later life to achieve positive health.

The study’s longitudinal design is important because
impaired health is associated with reduction in drinking or
with infrequent drinking (Liang and Chikritzhs, 2011) such
that causality and reverse causality are difficult to disen-
tangle (Shaper, 2011). Specifically, there is evidence (e.g.,
Liang and Chikritzhs, 2011) that health status declines lead
to reductions in alcohol consumption. As expected, then,
former drinkers in the present study had lower baseline
HRQL scores than moderate drinkers, who were both sta-
tistically significant and quantitatively important clinically.
Even among the consistently healthy subgroup, the former
drinkers had lower HRQL at start of follow-up (but these
differences were neither statistically significant nor clini-
cally important). Similarly, it was also expected (Liang and
Chikritzhs, 2011) that participants with decreasing alcohol-
consumption patterns would have low baseline HRQL.
Persons with decreasing alcohol consumption showed ac-

celerated decline in HRQL during follow-up. These results
are consistent with the idea that declines in health trigger
reductions in consumption of alcohol (Liang and Chikritzhs,
2011).

The long duration of the study allowed for assessment
of consistent good health for a period of at least 4 years.
Consequently, it was possible to identify individuals highly
likely to be in good health at the start of follow-up. Even
among those in consistently good health, moderate drinkers
reported better HRQL at the start of their follow-up than did
nondrinkers, infrequent drinkers, and heavy drinkers. There
was, however, no relationship between alcohol-consumption
patterns and rate of decline in HRQL during the healthy
group’s follow-up. In other words, the age-related decline
in moderate drinkers” HRQL (Orpana et al., 2009) over the
study period looked no different than that of respondents
in other drinking categories, including abstainers. Among
these relatively healthy participants, variations in HRQL
trajectories from middle age through older adulthood did not
appear to be affected by alcohol-consumption patterns that
may have been established at a younger age.

Several limitations should be kept in mind when inter-
preting the findings. First, the cumulative attrition rate over
the eight cycles was 36.4% (mostly because of refusal to
participate). Second, alcohol intake and health status mea-
sures were self-reported with potential reporting biases (e.g.,
underreporting alcohol intake because of social desirability).
There may also be recall bias if some participants were not
able to accurately remember their alcohol intake (e.g., how
many drinks on each day of the previous week). Third, the
survey did not collect information on the size of or on the
absolute alcohol level within each drink. Similarly, there
were no data regarding the type of beverage consumed (i.e.,
beer, wine, or distilled spirits). Fourth, healthy participants
were those who reported no health care professional diag-
noses of heart disease, cancer, stroke, and/or diabetes (first
two cycles) and being consistently in good to excellent self-
reported health. Data on other chronic conditions, which may
be related to alcohol use, were not available in the NPHS.

Despite these limitations, the strengths of this study lie in
the prospective population-based design, large sample, high
participation rate, and long follow-up period of the NPHS.
Of note, the biennial nature of the survey captured transient
changes in drinking (a problem found in other studies with
long follow-up periods—see Molander et al., 2010). Fur-
thermore, the study examined an important demographic
subgroup that has often been overlooked when examining
alcohol use throughout the life course.

It also needs to be appreciated that the study began some
2 decades ago; therefore, participants represent cohorts born
in the middle of the last century. Therefore, some prevalence
data may seem anomalous by current standards. For exam-
ple, the percentage of current or former smokers was much
greater than would be found today. However, a comparison
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of estimates for persons age 50 years and older, obtained
from the 1994 U.S. National Survey on Drug Use and Health
(U.S. Department of Health and Human Services, 2008) and
the 1994 Canadian NPHS, showed that the rates of current
and former smokers (77% and 78%, respectively) and life-
time alcohol abstinence (11% and 13%, respectively) were
virtually identical. It is important to note that the National
Survey on Drug Use and Health and NPHS used comparable
smoking behavior and alcohol-consumption questions.

In summary, this study found that alcohol consumption
(regardless of quantity and frequency) is generally not as-
sociated with accelerated decline in HRQL among older
adults. These findings have important public policy implica-
tions regarding current efforts to modify established drinking
guideline recommendations for older people (Shaper, 2011).
Effective public health measures require detailed understand-
ing of the alcohol and health burden over the life course.
Specifically, future longitudinal research involving younger
populations is needed to understand relationships between
alcohol-consumption patterns early in life and health status
on entering middle age.
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