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Abstract
Background: In observational studies moderate alcohol use reduces cardio-respiratory mortality. However
observational studies may be biased by many factors including residual confounding by unmeasured differences
between moderate alcohol users and other groups or by changes in alcohol use with ill-health and aging. We used
two different analytic strategies in an under-studied population, i.e. southern Chinese, to provide an assessment
of the specific impact of moderate alcohol use on mortality from ischemic heart disease (IHD) and chronic
obstructive pulmonary diseases (COPD).

Methods: In a population-based case-control study of all adult deaths in Hong Kong Chinese in 1998, we used
adjusted logistic regression to compare alcohol use in decedents aged ≥ 60 years from IHD (2270) and COPD
(1441) with 10,320 living and 9043 dead controls (all non-alcohol related deaths). We also examined whether the
association of alcohol use with death from IHD or COPD varied with sex or smoking status.

Results: Using living controls and adjusted for age, socio-economic status and lifestyle, occasional and moderate
alcohol use were generally associated with lower mortality from IHD and COPD. However, using dead controls
the protection of occasional and moderate alcohol use appeared to be limited to ever-smokers for IHD (odds
ratio (OR) 0.58, 95% confidence interval (CI) 0.46 to 0.73 for moderate compared to never-use in ever-smokers,
but OR 1.07, 95% CI 0.76 to 1.50 in never-smokers), and possibly to men for COPD. High alcohol use was
associated with lower IHD mortality and possibly with lower COPD mortality.

Conclusion: High levels of alcohol use in an older Chinese population were associated with lower IHD mortality.
Moderate alcohol use was less consistently protective against IHD mortality. Alcohol use was associated with
lower COPD mortality particularly in men, either due to some yet to be clarified properties of alcohol or as the
artefactual result of genetic selection into alcohol use in a Chinese population. Given the increasing use of alcohol
in China with economic development, other designs and analytic strategies are needed to assess the impact of
alcohol in this population, so that an evidence-based public health policy can be formulated.
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Background
Many observational studies have shown that moderate
alcohol use is associated with lower mortality from
ischemic heart disease (IHD) [1] and ischemic stroke [2],
but not hemorrhagic stroke [2]. Alcohol is also associated
with lower respiratory mortality [3]. Despite the weight of
evidence, there are counter examples [4,5], and a lack of
good biological reasons for the negative association
between alcohol use and respiratory mortality. Observa-
tional studies, prospective or case-control, cannot distin-
guish whether the protection offered by alcohol is causal
or due to moderate alcohol use acting as a marker for
other mortality related factors, such as healthier behaviors
[6,7], more social integration [8] and better health status
[9]. Self-selection of prudent or healthy moderate alcohol
users might be evident as non-specific or systematic bene-
fits, similar to that seen for hormone replacement therapy
(HRT) in the observational studies now realized to be
over-stated by selection into HRT use [10]. There are three
prospective studies concerning alcohol use and cause spe-
cific cardiovascular mortality from China [11-13]. One
found moderate alcohol use significantly protective
against IHD, and non-significantly protective against liver
cancer, lung cancer, hepatic cirrhosis and injuries and
accidents with similar effect sizes but fewer deaths from
the later causes [11]. The other two studies had few IHD
deaths; one was too small to examine IHD separately [12],
and the other found no association between moderate
alcohol use and IHD mortality [13].

Prospective observational studies do not offer any obvi-
ous solution to this self-selection bias. Mendelian rand-
omization studies provide a way forward, but few have
been carried out concerning the effects of alcohol, and
none on mortality. Meanwhile other less popular study
designs, especially in non-western populations, may offer
unique insights. Mortality case-control studies are rarely
used because of the difficulty of selecting appropriate con-
trols. Nevertheless in such a study the odds ratio obtained
using dead controls (e.g. other deaths) produces an unbi-
ased estimator of the mortality rate ratio (or relative risk)
if the exposure in question has no effect on relative risk in
these other deaths [14]. Moreover, such a comparison
may reduce systematic self-selection of healthy moderate
alcohol users, because a comparison with other deaths
automatically compares people with a similar proximity
to death and thereby a broadly similar state of health. In
addition, recall bias by cause of death is unlikely. Causes
of death positively associated with alcohol use are reason-
ably well-defined [15], so using selected dead controls in
a mortality case-control study provides an opportunity to
validate whether alcohol has a specific protective effect for
some relevant cardiovascular and respiratory diseases.

We have previously used a population based case-control
study of all deaths of ethnic Chinese in Hong Kong in
1998 and similar living controls to evaluate exposures
potentially associated with mortality, such as smoking
[16]. Here, we similarly examine the potential protective
effect of moderate alcohol use on IHD and chronic
obstructive pulmonary disease (COPD) mortality using
living controls; we also used dead controls to provide a
potentially less confounded assessment of the specific
impact of moderate alcohol use on mortality from IHD
and COPD in an under-studied and potentially different
population.

Methods
Sources of data
The LIMOR (LIfestyle and MORtality) study is a popula-
tion-based case control study of adult deaths among eth-
nic Chinese residents in Hong Kong during mid-
December 1997 to mid-January 1999. The study was orig-
inally designed to examine the effect of smoking on mor-
tality [16]. It captured 81% of all deaths registered during
the study period. Information on demographic character-
istics and health behaviors ten years previously of the
decedent (the case) was collected from the person register-
ing the death (the informant), who was usually one of the
more educated members of the decedent's family. The
same information was also obtained from the informant
for a living person (a living control), who was someone
other than the informant – either the decedent's spouse or
a person, preferably aged 60 or above, whose habits ten
years ago the informant was also familiar with. These were
the only selection criteria given to the informant and no
information was collected on the medical history of the
controls, as it would undoubtedly have been incomplete.
Information was always obtained from a third-party, who
was usually an adult child of the participant, often living
in close, multi-generational Chinese families. Informa-
tion on health behaviors ten years previously was specifi-
cally sought to avoid reverse causality induced by changes
due to ill-health. Proxy reports were chosen firstly for
expediency, secondly because Chinese society with its col-
lectivist values and non-phonetic language promotes
potentially better memories focused more on others and
thirdly because proxies have been shown to be capable of
providing reliable answers to simple questions [17,18].

Exposure assessment
Frequency of alcohol consumption was recorded as 'ex-
drinker', 'never', 'less than 1 day monthly', '1–3 days
monthly', '1–3 days weekly' and 'at least four days
weekly'. Amount ('about 1/4 cup', 'about 1/2 cup', 'about
1 cup', '2–3 cups', '4 cups or above') and type of alcohol
('beer', 'western table wine/grape wine', 'spirit', 'Chinese
wine', 'medicinal wine', 'various wines') were also
recorded and used to estimate the average intake in grams
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of ethanol per occasion. As a reliability check, repeat inter-
views were conducted by telephone on a random sample
of 235 decedents and 106 living controls about 3 weeks
after the initial interview. The percentage agreement on
drinking frequency was 66% in decedents and 73% in liv-
ing controls.

Alcohol use was categorized as ex-drinker, never, occa-
sional (less than once a week), moderate (at least weekly
and per occasion less than or equal to 27.4 gram ethanol
(men) or 13.7 gram ethanol (women)) and high (at least
weekly and per occasion more than 27.4 gram ethanol
(men) or 13.7 gram ethanol (women)). This categoriza-
tion avoids any potential bias from grouping 'sick quitters'
with never-drinkers, identifies occasional drinkers and
reflects US Dietary Guidelines for Americans 2005 [19] on
'drinking in moderation', i.e. no more than 2 standard
drinks per day in men and 1 standard drink per day in
women, where a standard drink is 13.7 gram ethanol.
Moreover binge drinking is rare in Chinese [20], so it is
unlikely that moderate, but regular, drinkers were on aver-
age drinking more than those classified as high alcohol
users. Causes of death were obtained from the official reg-
istrar and classified according to the World Health Organ-
isation's ninth international classification of diseases
(ICD-9) by the Department of Health, Hong Kong Gov-
ernment. Almost all deaths in Hong Kong are certified by
hospital doctors and validity and completeness of the
causes of death should be good; Hong Kong cause of
death coding has been used in other studies and found to
be of good quality [16].

Analytic strategies
We used two different analytic strategies. First, we used liv-
ing controls. Second, we used as controls all deaths from
non-alcohol related causes, i.e. excluding deaths from all
respiratory or vascular diseases, i.e. including stroke,
(ICD-9 390–519, 11, 18), alcohol related cancers (lip,
oropharyngeal, esophageal, liver, laryngeal and breast,
ICD-9 140-1, 143–146, 148–50, 155, 161, 174) and liver
cirrhosis (ICD-9 571) [15]. Consistent with the selection
of living controls and to ensure an adequate number sim-
ilar to the general population in socio-economic status,
we restricted all analyses to those aged 60 years or over.

Outcomes
The major outcomes were cause-specific mortality from
IHD (ICD-9 410–414) and COPD (ICD-9 416-7, 491-2,
496). Stroke was not considered as an outcome because
strokes are difficult to classify after death, and were mainly
recorded as unknown (62%) with 31% hemorrhagic and
7% ischemic. A secondary outcome for content validity
was alcohol related cancers and liver cirrhosis.

Statistical analysis
Unconditional logistic regression adjusted for potential
confounders was used to assess the association of alcohol
use with mortality in each analytic strategy. Whether the
association of alcohol use with mortality varied with sex
and/or smoking status was assessed by comparing model
fit, using the Akaike Information Criterion, for the 9 dif-
ferent models with all possible combinations of 2-way
and 3-way interactions between alcohol use, sex and
smoking status. Potential confounding factors were age
(in 5 year age-bands) and leisure-time exercise, education,
physical activity in longest held job, smoking status and
place of birth categorized as in Table 1. Apart from age,
education and smoking these were included in the final
model on a change in estimate criteria for the association
of alcohol use with IHD mortality using living controls,
on which basis place of birth was dropped. Complete data
were available for 94% of the observations; missing data
were excluded; p values of less than 0.05 were taken to
indicate statistical significance. The project received ethics
approval from the Ethics Committee of the Faculty of
Medicine, University of Hong Kong.

Validation
Consistent with the carcinogenic and liver damaging
effects of alcohol, high alcohol use and ex-drinking were
associated with higher mortality from alcohol related dis-
ease (cancers or liver cirrhosis) when using living controls
[see Additional file 1]. Moreover, there was a clear, biolog-
ically plausible, monotonically increasing risk with
increasing alcohol use when using dead controls, which
was not evident when using living controls; thus demon-
strating a difference between the two analytic strategies.

Results
Table 1 shows the characteristics of the cases and the two
sets of controls (living and dead). There were 1174 male
and 1096 female IHD cases and 985 male and 456 female
COPD cases. There were 3274 male and 7046 female liv-
ing controls, and 4879 male and 4164 female dead con-
trols. About half the men and 13% of the women were
reported as ever using alcohol. Occasional use was most
common in women; men were more evenly split between
the occasional, moderate, high and ex-drinking groups.
Alcohol intakes were relatively low, especially in women;
for the high women users average intake per occasion was
less than 55 grams of ethanol. Western table wine or grape
wine was consistently the least frequently reported usual
type of alcohol. For both the cases and controls, older
people were more likely to be ex-drinkers (data not
shown).

Using living controls there was some evidence that the
association of alcohol use with IHD mortality differed in
men and women [see additional file 2]. In men any cur-
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Table 1: Characteristics of cases and controls for Chinese men and women aged 60 years and over from Hong Kong in 1998

Men

Cases Controls Cases

Cause of death Cause of deat

Characteristic IHD COPD Living Dead – Non-vascular, non-
respiratory and non-alcohol

related deaths*

IHD CO

N 1174 985 3274 4879 1096

Age Mean 75.6 76.5 73.6 73.9 80.2

(standard error) (0.24) (0.25) (0.14) (0.12) (0.26) (0

Education No formal (%) 25 33 26 28 69

Primary (%) 49 49 49 48 22

Secondary (%) 26 18 24 24 9

Job type Non-economically active 
(%)

1 0 1 0 48

Sedentary (%) 20 14 17 16 5

Light (%) 23 18 20 18 23

Moderate (%) 40 44 41 43 17

Heavy (%) 16 23 21 22 7

Birthplace Hong Kong (%) 14 9 11 12 12

10 years previously

Exercise None or <1/month (%) 65 76 57 68 64

Smoking Never (%) 37 14 39 29 79

Amount unknown (%) 3 4 3 3 2

<1/day (%) 2 2 1 1 2
B
M

C
 P 1–14/day (%) 27 29 29 26 12 30 9 13
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18 3 6

7 1 2

82 88 88

7 6 6

3 2 2

2 2 2

6 1 3

21.0 13.7 17.4

.64) (0.62) (1.51)

6.0 7.6 7.8

.16) (0.21) (0.32)

48.1 50.2 54.8

.30) (4.92) (7.01)

39.4 20.8 24.9

1.3) (3.46) (4.10)
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4 19 12

4 3 4
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15–24/day (%) 21 36 23 31 4

25+/day (%) 9 16 6 11 1

Alcohol use Never (%) 57 52 47 46 88

Occasional (%) 11 10 16 13 6

Moderate (%) 12 14 21 17 2

High (%) 7 10 8 12 1

Ex-drinker (%) 13 13 8 12 3

Mean alcohol per occasion 
(grams of ethanol)

Occasional 19.6 22.5 19.0 21.1 16.4

(standard error) (2.44) (3.13) (1.12) (1.35) (2.21) (3

Moderate 15.6 17.1 15.5 16.0 7.4

(standard error) (0.70) (0.69) (0.31) (0.29) (0.75) (0

High 118.7 116.7 108.1 106.1 30.8

(standard error) (9.39) (7.99) (4.92) (3.18) (4.74) (9

Ex-drinker 38.8 48.5 36.1 44.5 16.9

(standard error) (4.21) (6.08) (2.79) (2.82) (3.76) (1

Main type of alcohol in current-drinkers (n) 349 338 1456 2026 93

Beer (%) 30 18 29 21 15

Western table/grape wine 
(%)

2 1 3 2 8

Sprits (%) 21 19 18 18 20

Chinese wine (%) 16 27 15 20 10

Medicinal wine (%) 7 6 5 4 26

Various wines (%) 24 30 30 34 22

IHD = ischemic heart disease; COPD = chronic obstructive pulmonary disease
* excludes deaths coded as ICD-9 11,18, 140, 141, 143–146, 148, 149, 150, 155, 161, 174, 390–519, 571

Table 1: Characteristics of cases and controls for Chinese men and women aged 60 years and over from Hong Kong in 1998 (Conti
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Table 2: Adjusted† associations of alcohol use with death from ischemic heart disease (ICD-9 410–414) in different analytic strategies for Chinese men and women aged 60 years 
and over from Hong Kong in 1998

Alcohol use, 10 years previously
Never Occasional Moderate High Ex-drinker

Analytic 
strategy

Control group Stratification <1/week At least weekly, and ≤ 13.7 g 
(women) or ≤ 27.4 g (men) of 

ethanol/occasion

At least weekly, and >13.7 g 
(women) or >27.4 g (men) of 

ethanol/occasion
OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Living control All living 
controls

Men 1 0.58 0.47 to 0.72 0.51 0.41 to 0.62 0.63 0.47 to 0.84 1.30 1.03 to 1.64

#cases/
controls

667/1552 132/521 144/688 77/256 154/257

Women 1 1.04 0.77 to 1.40 0.58 0.34 to 1.00 0.43 0.20 to 0.89 1.82 1.16 to 2.84
#cases/
controls

968/6222 67/454 18/160 9/113 34/97

Ever-smoker 1 0.64 0.51 to 0.81 0.50 0.39 to 0.63 0.63 0.47 to 0.83 1.35 1.06 to 1.71
#cases/
controls

502/1398 124/509 114/571 75/276 149/251

Never-smoker 1 0.84 0.64 to 1.11 0.73 0.52 to 1.04 0.58 0.30 to 1.14 1.47 0.97 to 2.23
#cases 
controls

1133/6376 75/466 48/277 11/92 39/103

Dead control* All non-vascular, 
non-respiratory 
deaths and non-
alcohol related 
deaths*

Men 1 0.75 0.61 to 0.93 0.66 0.54 to 0.81 0.56 0.43 to 0.73 0.95 0.77 to 1.17

#cases/
controls

667/2249 132/623 144/841 77/581 154/585

Women 1 1.14 0.85 to 1.52 0.93 0.55 to 1.57 0.48 0.24 to 0.97 1.01 0.68 to 1.50
#cases/
controls

968/3650 67/236 18/82 9/74 34/122

Ever-smoker 1 0.75 0.60 to 0.93 0.58 0.46 to 0.73 0.53 0.41 to 0.69 0.89 0.72 to 1.10
#cases/
controls

502/1890 124/604 114/761 75/583 149/600

Never-smoker 1 1.05 0.80 to 1.38 1.07 0.76 to 1.50 0.51 0.27 to 0.98 1.17 0.80 to 1.71
#cases/
controls

1133/4009 75/255 48/162 11/72 39/107

†All models adjusted for age, sex, education, physical activity, physical activity in longest held occupation and smoking, except in cases where stratified results are presented for a co-variable, or 
co-variables.
* excludes deaths coded as ICD-9 11, 18, 140, 141, 143–146, 148, 149, 150, 155, 161, 174, 390–519, 571
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Table 3: Adjusted† associations of alcohol use with mortality from COPD (ICD-9 416-7, 491-2, 496) in different analytic strategies for Chinese men and women aged 60 years 
and over from Hong Kong in 1998

Alcohol use, 10 years previously

Never Occasional Moderate High Ex-drinker
Analytic 
strategy

Control group Stratification <1/week At least weekly, and ≤ 13.7 g 
(women) or ≤ 27.4 g (men) of 

ethanol/occasion

At least weekly, and >13.7 g 
(women) or >27.4 g (men) of 

ethanol/occasion
OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Living control All living controls Men 1 0.48 0.38 to 0.62 0.46 0.37 to 0.57 0.66 0.50 to 0.86 0.92 0.72 to 1.19
#cases/
controls

514/1552 99/521 139/688 102/256 131/257

Women 1 0.64 0.41 to 0.99 0.74 0.39 to 1.40 0.49 0.23 to 1.04 2.08 1.22 to 3.56
#cases/
controls

374/6222 30/454 14/160 10/113 28/97

Ever-smoker 1 0.57 0.46 to 0.72 0.52 0.41 to 0.65 0.66 0.51 to 0.86 1.08 0.84 to 1.38
#cases/
controls

602/1398 121/509 143/571 107/276 151/251

Never-
smoker

1 0.27 0.13 to 0.57 0.43 0.22 to 0.86 1.03 0.40 to 2.66 0.96 0.44 to 2.09

#cases/
controls

286/6376 8/466 10/277 5/92 8/103

Dead control 
*

All non-vascular to 
non-respiratory 
deaths and non-
alcohol related 
deaths*

Men 1 0.59 0.46 to 0.75 0.58 0.47 to 0.72 0.58 0.46 to 0.74 0.67 0.53 to 0.83

#cases/
controls

514/2249 99/623 139/841 102/581 131/585

Women 1 0.79 0.52 to 1.20 0.88 0.48 to 1.61 0.63 0.31 to 1.25 1.05 0.67 to 1.65
#cases/
controls

374/3650 30/236 14/82 10/74 28/122

Ever-smoker 1 0.67 0.54 to 0.84 0.62 0.51 to 0.77 0.60 0.47 to 0.75 0.73 0.59 to 0.90
#cases/
controls

602/1890 121/604 143/761 107/583 151/600

Never-
smoker

1 0.38 0.18 to 0.78 0.67 0.34 to 1.30 0.68 0.27 to 1.72 0.74 0.35 to 1.56

#cases/
controls

286/4009 8/255 10/162 5/72 8/107

†All models were adjusted for age, sex, education, physical activity, physical activity in longest held occupation and smoking, except in cases where stratified results are presented for a co-variable 
or co-variables.
* excludes deaths coded as ICD-9 11, 18, 140, 141, 143–146, 148, 149, 150, 155, 161, 174, 390–519, 571
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rent alcohol use, occasional, moderate or high, was asso-
ciated with lower IHD mortality (Table 2). In women
occasional alcohol use was unrelated to IHD mortality,
but high and moderate use were associated with lower
IHD mortality. In contrast, using non-alcohol related
deaths as controls, alcohol use had different associations
with death from IHD by smoking status, but similar asso-
ciations in men and women [see additional file 2]. In
never-smokers, occasional and moderate alcohol use was
not associated with death from IHD, with odds ratios
slightly above unity. However, high alcohol use was neg-
atively associated with death from IHD in never-smokers.
In ever-smokers, occasional, moderate and high alcohol
use were all negatively associated with death from IHD.
Ex-drinking was positively associated with IHD death
using living controls, but not using non-alcohol related
deaths as controls.

Occasional, moderate and high alcohol use were generally
associated with lower COPD mortality in both analytic
strategies (Table 3), although the effect of occasional and
moderate drinking was smaller when using dead controls.
There was some evidence that the association of alcohol
use with COPD mortality differed in men and women [see
additional file 2], such that occasional and moderate alco-
hol use was not significantly associated with lower COPD
mortality in women when using non-alcohol related
deaths as controls.

Discussion
In a large population-based Chinese sample using two dif-
ferent analytic strategies, we found consistent with many
other studies [1], that reasonably high alcohol use was
associated with lower IHD mortality, and also that high
alcohol use was usually associated with lower COPD mor-
tality. This same high level of alcohol use was also associ-
ated with higher mortality from alcohol related diseases.
On the other hand, the protective effect of occasional and
moderate alcohol use was reduced using an analytic strat-
egy potentially less open to residual confounding and
other biases, such that occasional and moderate alcohol
use only appeared to be specifically protective for IHD in
ever-smokers and for COPD in men.

That reasonably high levels of alcohol use were associated
with lower IHD mortality is biologically plausible,
through increasing HDL-cholesterol [21], although alco-
hol use may raise blood pressure [22]. The physiological
reason for the association between high alcohol use and
lower COPD mortality is not clear, but could be due to
associated protection from underlying cardiovascular dis-
ease [3] or anti-inflammatory effects [23]. Because of the
generally restrained pattern of alcohol use in Chinese
[20], high alcohol use defined as more than 'drinking in
moderation' may represent levels of use (30–40 g ethanol

per day) commonly accepted as normal, moderate and
protective in other populations. Such a downward shift in
the distribution of alcohol use would explain the large
protective effect of high alcohol use, because our high
alcohol users may imbibe sufficient to improve lipid pro-
files without consuming enough to induce cardiomyopa-
thy. However, these same levels of alcohol use were also
positively associated with death from alcohol related can-
cers/liver cirrhosis.

Occasional and moderate alcohol use had somewhat
inconsistent associations with IHD and COPD mortality
by sex and analytic strategy, with perhaps a less protective
effect using a strategy less open to residual confounding
and other biases, illustrating the difficulty of estimating
the impact of low to moderate alcohol use in observa-
tional studies. Nevertheless, our findings using living con-
trols are consistent with other studies. Occasional alcohol
use has previously been found protective against IHD [8],
although the biological plausibility is unclear, and the
apparent protection has been suggested as due to residual
confounding [8], differential by sex, as would be expected
from an activity which has sex-specific cultural and social
attributes. Moderate alcohol use has been found protec-
tive against ischemic heart disease in Chinese [11,12], as
has alcohol use against COPD mortality in Chinese men
[24]. On the other hand, using the dead control analytic
strategy we found that moderate alcohol use did not pro-
tect against IHD in never-smokers, although it was associ-
ated with lower mortality from COPD in men. Few studies
have formally examined whether alcohol use has a differ-
ent effect on IHD mortality by smoking status, with mixed
results [25,26]. Nevertheless, our findings are similar to
the observation that moderate alcohol use was not associ-
ated with a lower risk of IHD in people with healthy
behavior including non-smoking, but was associated with
a lower risk in people with less healthy behavior [27]. No
studies have examined whether alcohol use has a different
effect on COPD by sex. However, the apparent protective
effect of alcohol against COPD in Chinese men could be
due to factors other than the action of alcohol. In Chinese
there is a common genetic polymorphism of the aldehyde
dehydrogenase gene (ALDH2*2) which makes alcohol
use a less pleasant experience, due to the build up of
acetaldehyde. Acetaldehyde is ubiquitous [28] and associ-
ated with bronchoconstriction [29]. Chinese women
rarely use alcohol. Never drinking in men may correspond
most closely to possession of ALDH2*2 alleles, making
male never-users more vulnerable to acetaldehyde, and
associated bronchoconstriction, thereby generating an
apparent protective effect of alcohol in male ever-users.
Given these considerations and the rising use of alcohol in
China, better designed studies, such as using Mendelian
randomization techniques, are urgently needed to clarify
Page 8 of 10
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the role of low to moderate alcohol use in IHD and
COPD.

Strengths and limitations
The findings from this study come from a large popula-
tion based case-control study, which enabled us to cross
check our findings using different analytic strategies, to
focus on the specificity of the alcohol effects and largely
remove the effect of alcohol as a marker of better health
status and other health related factors. We were able to
adjust for socio-economic status, using two indicators,
and lifestyle. More importantly the size of the study made
it possible to examine differences by disease and within
some sub-groups, although there were few never-smokers
who died of COPD, and few women who drank large
amounts. Nevertheless, there are limitations. First, the set-
ting only allowed crude alcohol use assessment, obtained
from a third-party with all the caveats that entails. How-
ever satisfactory repeatability was attained for alcohol use,
and alcohol use was associated with an increased risk of
death from alcohol related diseases. Second, this study is
subject to recall bias and the possible ascribing of
unhealthy drinking habits to the dead; however this
would not affect the analytic strategy using dead controls.
There is also little reason to suspect such a strategic bias
because the main focus was to assess the effects smoking
on mortality. Conversely, a downward bias in the report-
ing of alcohol use is possible, particularly for women,
where alcohol use is rare. However the pattern of proxy-
reported alcohol use is comparable with the pattern of
self-reported alcohol use in other studies of older people
in Hong Kong [13]. Third, our study is in older people
from a social and cultural setting where alcohol use is typ-
ically light and where there are many never-drinkers, espe-
cially amongst never smokers and amongst women.
Therefore, we did not have sufficient power to detect very
small protective effects of alcohol use. Nevertheless,
despite low numbers, we found that excessive alcohol use
was consistently negatively associated with death from
IHD. We were also able to find evidence that the associa-
tion of alcohol use with death from IHD varied with ever-
smoking status, although we cannot rule out the possibil-
ity that this was a chance finding. Fourth, our study from
a setting where red grape wine is rarely used means we
cannot comment on moderate use of red wine. Neverthe-
less these limitations do not detract from our observations
comparing the associations with alcohol using different
analytic strategies, or our findings concerning alcohol.
Fifth, the living controls were selected from the same base
population as the cases, and were usually the spouse
(78%) or other family member (21%) of the case. As such
they are a selection of people similar to the cases, who
were unlikely to have been selected on the basis of their
alcohol use. It was not feasible to collect detailed health
status in this study, so it is possible that the living controls

differed from the cases on health status 10 years previ-
ously, which would cause biases if there is differential rel-
ative dose response to alcohol use (i.e. effect
modification) by underlying health status or if the cases
had already changed their alcohol use pattern because of
ill-health (reverse causality). Hence our presentation of
results using dead controls, whose health status 10 years
previously may have been more similar to the cases.
Finally, our findings may not be generalizable beyond
Chinese people, because of the different patterns of alco-
hol use in Chinese society and the different distribution of
alcohol processing genes. However, Chinese people do
constitute a substantial proportion of the global popula-
tion. Moreover, our findings do have similarities with
findings elsewhere, including the finding that moderate
alcohol use is not protective against IHD in non-smokers
with healthy behavior [27].

Conclusion
Reasonably high levels of alcohol use in an older Chinese
population were associated with lower IHD and possibly
COPD mortality. Given the generally low levels of alcohol
use in China, these levels although higher than 'drinking
in moderation' might correspond to levels accepted as
moderate elsewhere. Nevertheless, these same levels of
alcohol use were also positively associated with mortality
from alcohol related cancers and liver cirrhosis. Moderate
alcohol use was less consistently protective against IHD
mortality, whilst occasional and moderate alcohol use
were associated with lower COPD mortality particularly
in men, either due to some yet to be clarified properties of
alcohol or as the artefactual result of genetic selection into
alcohol use in a Chinese population. Given the increasing
use of alcohol in China with economic development,
other designs and analytic strategies are needed to assess
the impact of alcohol in this population, so that a public
health policy based on appropriate evidence can be for-
mulated.
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