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ABSTRACT
Objectives This study examined the association between 
alcohol consumption trajectory and deaths due to cancer, 
cardiovascular diseases (CVDs) and all- cause mortality in 
Thailand.
Design Data were obtained from a Thai prospective 
cohort study with more than 30 years of follow- up 
(n=1961).
Setting All participants resided in Bangkok and its vicinity.
Participants Employees from the Electricity Generating 
Authority of Thailand aged between 35 and 54 years old 
were randomly selected.
Main outcome measures Exposure was alcohol 
consumption trajectory over the study period from 1985 
to 2012. The main outcomes were all- cause mortality, 
and deaths due to cancer and CVDs recorded in national 
vital registries between 2002 and 2015. Cox’s proportional 
hazard regression was used to determine the associations 
between alcohol consumption trajectory and each outcome 
adjusting for sample characteristics, health behaviours and 
health conditions.
Results From a total of 59 312 person years, 276 
deaths were observed. Compared with drinkers who 
drank occasionally or most occasional over their lifetime, 
consistent regular or mostly consistent- regular drinkers 
had higher rates of all- cause mortality (HR: 1.53; 95% CI 
1.09 to 2.16) and cancer mortality (HR: 2.05; 95% CI 1.13 
to 3.74). The study did not find a significant association 
between trajectory of alcohol consumption and deaths due 
to CVDs.
Conclusions Regular drinking of alcohol increased risk 
for all- cause and cancer mortality. Effective interventions 
should be implemented to reduce number of regular 
drinkers in order to saves life of individuals.

INTRODUCTION
Alcohol consumption has negative impacts 
on individuals and society. To individuals, 
alcohol is causally linked with several diseases 
such as liver cirrhosis,1 fetal alcohol spectrum 

disorders2 and alcohol use disorder.3 More-
over, alcohol is attributed to more than 230 
diseases and injuries such as cancer, tuber-
culosis and diabetes. The WHO reported 
that alcohol is one of the four main risk 
factors that contribute to non- communicable 
diseases and one in every six people die from 
alcohol.4 Within a society, alcohol is related to 
crimes,5 domestic violence,6 road traffic acci-
dents7 and reduction of productivity at the 
workplace.8

With regards to existing evidence, in high- 
income countries, an association between 
alcohol consumption and alcohol- related 
mortality is well documented. For example, 
empirical studies confirmed the association 
between alcohol consumption and deaths due 
to cancer,9 liver cirrhosis10 and all causes with 
the risk of death increasing with increasing 
alcohol consumption.11 However, a recent 
meta- analysis reported a slight protective 
effect of cancer for light drinkers in some 
studies.9 Other studies found a protective 

Strengths and limitations of this study

 ► This study is among the very first studies in low- 
income and middle- income countries that investi-
gated a relationship between trajectory of alcohol 
drinking and death due to cancer, cardiovascular 
diseases and all causes using a longitudinal study 
design with 30- year follow- up period.

 ► Our study captured the changes of alcohol con-
sumption pattern in the five study waves.

 ► The participants of our study are mainly employees 
from the Electricity Generating Authority of Thailand; 
therefore, it may not well represent the whole Thai 
population.
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effect of moderate drinkers on cardiovascular diseases 
(CVDs).12–15 For example, a study in eight European 
countries found that drinking 15.0–29.9 g of pure alcohol 
per day reduced the hazard rates of non- fatal coronary 
heart disease by 0.74 times compared with drinking 
alcohol 0.1–4.9 g/day.15 However, heavy drinking (more 
than 60 g of pure alcohol per day) was found to increase 
the risk of ischaemic heart disease.16 Another study by 
O’Neil et al17 investigated association between trajectory 
of alcohol drinking and heart diseases across different 
cohort studies in the UK and France. The study found 
that consistent abstainers and ex- drinkers found to be at 
greater risk of coronary heart diseases relative to consis-
tent moderate drinkers. In addition, study in Melbourne 
found that light- to- moderate drinkers were protective 
effect of all- cause mortality.18

In Thailand, there were studies that reported a signifi-
cant association between alcohol consumption and cancer 
and circulatory disease among ex- drinkers,19 between 
alcohol consumption and obesity, hypertension and liver 
disease among heavy drinkers.20 However, those studies 
have some methodological limitations. For example, the 
prospective cohort study by Kamsa- ard et al,19 conducted 
in underdeveloped region, did not account for level of 
alcohol consumption but focusing on status of drinking. 
Another study by Wakabayashi et al20 applied a cross- 
sectional survey instead of a more scientifically rigorous 
design, like a cohort survey. More importantly, those 
studies did not take into account changes of drinking 
patterns across time.

Considering country context, there is limited evidence 
quantifying the effect of alcohol consumption trajectory 
on alcohol- related mortality, particularly in low- income 
and middle- income countries. Drinking patterns of a 
population in a high- income country context and Thai 
context are likely to be differed. Thai drinkers are mostly 
occasional drinkers21 and abstention rates are higher in 
Thailand compared with high- income countries.4 Thus, 
the differences in drinking patterns between high- income 
countries and Thailand may yield different results.

The objective of the study is to examine associations 
between alcohol consumption trajectory and all- cause 
mortality, and deaths due to cancer and CVDs. Our 
hypothesis is that maintained regular drinkers are more 
likely to die from all causes, cancer and CVDs compared 
with those who drink occasionally over their lifetime.

METHODS
Data source
We used secondary data from the Electricity Gener-
ating Authority of Thailand (EGAT) prospective cohort 
study, which began the recruitment of the participants in 
1985. Employees of EGAT were about 35–54 years of age 
and were randomly selected. All participants resided in 
Bangkok and its vicinity. The total sample size was 3482.

There were five waves of data collection: wave 1 in 1985, 
wave 2 in 1997, wave 3 in 2002, wave 4 in 2007 and wave 5 

in 2012.22 The number of deaths was followed from 2002 
to 2015. Data collected from the EGAT employees were 
linked with the national vital registration database using 
national identification numbers. The causes of death 
were later verified by trained staff of EGAT.

Figure 1 shows a flow chart of the study. We excluded 
those who died before 2002 (n=331), those who had 
missing data in volume of alcohol consumption in 2002 
(n=1081), and frequency of drinking in 1985 (n=2). We 
also dropped some records that missed some key vari-
ables: smoking behaviour (n=3), low- density lipopro-
tein (LDL) (n=43), systolic blood pressure (SBP) (n=1), 
marital status (n=2) and income (n=1). We also excluded 
those who were diagnosed with cancer (n=24) and CVDs 
(n=32) and died from Endocarditis (n=1) from the 
beginning of the cohort. This made our final sample size 
amounted to 1961.

Exposures
The main exposure variable was alcohol consumption 
trajectory over the study period, which computed from 
patterns of drinking in the five study waves. In each wave, 
respondents were asked how often they drank any kinds 
of alcoholic beverages in the past year with possible 
responses, namely (1) daily, (2) 4–6 times per week, (3) 
2–3 times per week, (4) 1 time per week, (5) 2–3 times a 
month or less, (6) ever drunk but stopped drinking in the 
past year and (7) never drunk. Based on this information, 
pattern of drinking in each wave was categorised into four 
categories: (1) regular drinkers- those who drink on a 
weekly basis, (2) occasional drinkers- those who drink less 
than once a week, (3) ex- drinkers- those who ever drunk, 
but stopped drinking in the past year and (4) abstainers 
are those who abstain drinking throughout the life-
time (see online supplemental table S1). Then, alcohol 
consumption trajectory was computed from pattern of 
drinking available in at least two waves as described in 
table 1. The categorisation was applied from previous 
literature.17 For those who died before year 2012, we used 
data in the last wave that they still survived. For those who 
changed the drinking patterns across the study waves, 
we classified them according to the drinking pattern 
that appeared most. We combined consistent- occasion 
drinkers with mostly consistent- occasion drinkers due to 
small sample size of consistent- occasion drinking group.

Outcomes
There were three main outcomes of this study: all- cause 
mortality and deaths due to cancer and CVD (see Interna-
tional Classification of Diseases, Tenth Revision (ICD-10) 
codes in online supplemental table S2).

Covariates
We included all covariates collected at baseline, year 
1895, included gender, age, marital status, educa-
tional status, individual income at baseline, smoking 
behaviour, physical activity and blood pressure (systolic 
blood pressure and diastolic blood pressure), drinking 
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level of alcohol consumption in 2002, low- density lipo-
protein (LDL) level, high- density lipoprotein (HDL) 
level and body mass index (BMI). To avoid recall bias, 
blood pressure, LDL, HDL and BMI (weight and height) 
were measured by medical examination. For smoking 
behaviours, respondents were asked about their smoking 
experiences by provided choices: (1) never smoked (2) 
smoked and then quit (3) occasional smokers and (4) 
regular smokers. Participants answering (3) or (4) would 
be further asked about the number of cigarettes per 

day by provided choices: (1) less than 10 cigarettes, (2) 
10–20 cigarettes and (3) 21–40 cigarettes. Subsequently, 
we categorised smokers into four different categories: 
(1) those who never smoked, (2) light smokers refer-
ring to those who smoked less than 10 cigarettes a day, 
(3) heavy smokers referring to those who smoked more 
than 10 cigarettes a day and (4) ex- smokers referring to 
who had ever smoked but quit more than a year. Physical 
activities were measured by asking respondents on their 
engagement in various types of sports in weekly period 

Figure 1 Flow chart of study sample. CVDs, cardiovascular diseases; LDL, low- density lipoprotein; SBP, systolic blood 
pressure.

Table 1 Definition and category of alcohol consumption trajectory

Category of trajectory of drinking Definition

Consistent- regular drinkers/mostly consistent- 
regular drinkers

Drinkers who drink alcohol regularly in all study waves or drinkers identifying 
themselves as regular drinkers in three to four out of five study waves or at 
least 50% of the study waves

Consistent- occasional/mostly consistent- 
occasional drinkers

Drinkers who drink alcohol occasionally in all study waves or those who 
reported themselves as occasional drinkers in at least three out of five study 
waves

Ex- drinkers with less regular/less occasional 
drinking history

Drinkers who reported regular or occasional drinking patterns up to two out of 
five study waves and stopped drinking in the last waves

Maintaining abstainers Respondents who never drink in their lifetime/reported abstention from drinking 
in all study waves
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and categorised them as (1) never, (2) sometimes (1 
times/week), (3) 2 times/week, and (4) 3 times or more 
in a week. We estimated frequency of physical activities by 
summing up frequency of all sports involved.

Drinking level of alcohol consumption was estimated 
from volume of alcohol consumption in 2002. In year 
2002, respondents were asked about frequency of alcohol 
consumption, quantify per drinking occasion (either 
beer or spirits or wine) over the past years. The frequency 
includes (1) 2–3 times/month, (2) once a week, (3) 2–3 
times/week, (4) 4–6 times/week, and (5) every day. We 
estimated pure alcohol from those questions based on 
calculation methods suggested by WHO.21 We calculated 
amount of alcohol consumed per day and classified partic-
ipants into (1) abstainers (2) light to moderate drinkers 
(1–40 g/day for females and 1–60 g/day for males), (3) 
heavy drinkers (more than 40 g/day for females and more 
than 60 g/day for males), and (4) ex- drinkers.22 We found 
that there was a due amount of missing data in alcohol 
consumption data (about 34% of the total samples). 
However, we found that characteristics of samples with 
complete dataset and those with missing data on alcohol 
consumption did not show a marked difference; see more 
details in online supplemental table S3. Therefore, we 
proceeded a complete case analysis on the data.

Data analysis
We used Stata V.12 to analyse the data (license number: 
401406358220).

Descriptive analysis
We calculated means and SD to present the distribution 
of continuous variables and frequency and percentage 
for categorical variables.

Inferential analysis
Time- to- event variable was computed for each study 
outcomes from starting date in 1985 to death date or 
censored at the last date respondents participated in the 
study cohort or until 2015. Survival analysis was performed 
to analyse this time- to- event data.

We employed Cox’s proportional hazard regression to 
investigate associations between alcohol consumption 
trajectory and the three outcomes: death (from all causes), 
cancer and CVDs. To take drinking level into account, 
alcohol consumption volume in 2002 was included. The 
final model adjusted for covariate collected at baseline, 
including gender, age, marital status, education, monthly 
income, smoking status, physical activity, LDL, HDL and 
BMI to control for confounding effects.

Table 2 Characteristics of respondents at baseline

Characteristics n (%)

Gender

  Male 1539 (78.48)

  Female 422 (21.52)

Age (year), mean (SD) 42.01 (4.77)

Marital status 42.47 (4.83)

  Single 158 (8.06)

  Married 1709 (87.15)

  Divorced/widowed/separated 94 (4.79)

Education attainment

  Primary school 313 (15.96)

  High school 333 (16.98)

  Vocational school 734 (37.43)

  Bachelor school or higher 581 (29.63)

Monthly income

  ≤5000 baht 323 (16.47)

  5000–10 000 baht 774 (39.47)

  10 000–20 000 baht 757 (38.60)

  >20 000 baht 107 (5.46)

Smoking status

  Never smoked 864 (44.06)

  Light smoker 310 (15.81)

  Heavy smoker 500 (25.50)

  Ex- smoker 287 (14.64)

Drinking level

  Abstainers 483 (24.63)

  Low- to- moderate drinkers 941 (47.99)

  Heavy drinkers 137 (6.99)

  Ex- drinkers 400 (20.40)

Alcohol consumption per day (g/
day), mean (SD)

30.90 (71.22)

Frequency of physical activity (times/
week), mean (SD)

13.58 (3.47)

Systolic blood pressure (mm Hg), 
mean (SD)

119.50 (14.82)

Diastolic blood pressure (mm Hg), 
mean (SD)

74.44 (10.30)

Low- density lipoprotein 147.61 (39.92)

High- density lipoprotein 47.05 (11.15)

Body mass index 23.03 (2.99)

Trajectory of alcohol consumption

  Consistent- occasion/mostly 
consistent- occasion drinkers

646 (32.94)

  Consistent- regular drinkers/mostly 
consistent- regular drinkers

434 (22.13)

  Less regular/less occasion ex- 
drinkers

458 (23.36)

Continued

Characteristics n (%)

  Maintaining abstainers 423 (21.57)

US$1≈30 baht.

Table 2 Continued
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Informed consent was signed by all EGAT study partic-
ipants and all were informed about the objectives and 
their rights to withdraw from the study at any time.

Patient and public involvement
No patient involved.

RESULTS
Sample characteristics
Of the 1961 respondents, the majorities were male 
(78%), married (87%), completed vocational school 
(37%), reported monthly income between 5000 and 
10 000 baht (39%), had never smoked (44%) and were 
consistent- occasional drinkers or mostly consistent- 
occasional drinkers (32%) and being light- to- moderate 
drinkers (48%). The average daily alcohol consumption 
was 31 g/day. Most respondents were physically active and 
had normal BMI. LDL level at baseline was 148 mg/dL 
and HDL 47 mg/dL (table 2).

Mortality rates of all causes, cancer and CVDs across 
trajectory groups of alcohol consumption
The total follow- up time was 59 312 person years and 
there were 276 deaths, 89 due to cancer, 64 due to CVDs 
and 123 due to other causes. The mortality rates were 5 
deaths per 1000 person years for all causes and 2 deaths 
per 1000 person years for cancer and 1 death per 1000 
person- years for CVDs.

Consistent- regular drinkers or mostly consistent- 
regular drinkers had the greatest all- cause mortality rate 
(7 deaths per 1000 person years) followed by ex- drinkers 
with less regular or less occasional drinking history (5 
deaths per 1000 person years), consistent- occasional or 
mostly consistent- occasional drinkers (4 deaths per 1000 
person years) and maintaining abstainers (3 deaths per 
1000 person years). Furthermore, consistent- regular or 
mostly consistent- regular groups had the highest cancer 
mortality rates (3 deaths per 1000 person years), while 
maintaining abstainers had the lowest cancer mortality 

rates (1 death per 1000 person years). In addition, we 
found that ex- drinkers and consistent- occasional drinkers 
or mostly consistent- occasional drinkers had the highest 
CVD mortality rates (1 death per 1000 person years; 
table 3).

Associations between trajectory of alcohol consumption and 
deaths from all causes, cancer and CVDs
Table 4 shows the results of the Cox’s proportional hazard 
regression model predicting death from all causes, cancer 
and CVDs. After adjusting for all covariates, consistent- 
regular or mostly consistent- regular drinking group had 
greater hazard rates of all- cause mortality compared with 
consistent- occasional or mostly consistent- occasional 
drinkers (HR: 1.53; 95% CI 1.09 to 2.16). The study also 
found that consistent- regular or mostly consistent- regular 
drinkers had greater hazard rates of cancer compared 
with consistent- occasional drinkers or mostly consistent- 
occasional drinkers (HR: 2.05; 95% CI 1.13 to 3.74). The 
study did not find a statistically significant association 
between trajectory of alcohol consumption and death 
due to CVDs (table 4).

DISCUSSION
Result discussion
Based on a 30- year cohort, this study found that there 
are associations between alcohol consumption trajectory 
and death from all causes and cancer, but not for CVDs. 
People who regularly drink alcohol across the study 
periods (or in almost all periods) had higher risk of death 
from all causes and cancer- related deaths than those who 
drink occasionally.

We found that consistent regular drinkers had greater 
risk of all- cause mortality than occasional drinkers (either 
consistent- occasion group or mostly consistent- occasion 
group), which was consistent with previous study by Maly-
utina et al.23 Note that our study did not find J- shape rela-
tionship between alcohol consumption and deaths from 

Table 3 Mortality rates from all causes and cancer and cardiovascular diseases (CVDs)

Alcohol consumption 
trajectory

All causes Cancer CVDs

Person 
time 
(years)

Number 
of cases

Incidence 
rate*

Person 
time 
(years)

Number 
of cases

Incidence 
rate*

Person 
time 
(years)

Number 
of cases

Incidence 
rate*

Consistent- occasional/
mostly consistent- occasional 
drinkers

19 614 78 3.98 19 614 23 1.17 19 614 24 1.22

Consistent- regular drinkers/
mostly consistent- regular 
drinkers

12 939 86 6.65 12 939 36 2.78 12 939 13 1.00

Less regular/less occasion 
ex- drinkers

13 827 74 5.35 12 933 19 1.37 12 933 18 1.30

Maintaining abstainers 12 933 38 2.94 59 312 11 0.85 59 312 9 0.70

Total 59 312 276 4.65 19 614 89 1.50 19 614 64 1.08

*Per 1000 person years.
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all causes (J- shape relationship refers to high average 
daily consumption of alcohol had increased risk of 
death, but moderate drinking relative to abstinence had 
reduced mortality risk). A study in Melbourne found that 
people who consistently had light- to- moderate amounts 
of alcohol drinking tended to have lower risk of all- cause 
mortality compared with consistent abstainers.18 The 
explanation for the difference in findings might be that 
previous study applied volume of alcohol consumption 

across the entire cohort, but we adjusted volume of 
alcohol consumption only one study wave due to the 
limitation in data availability.

The effect of alcohol consumption on cancer- related 
mortality was statistically significant among consistent- regular 
drinkers, but not among other drinking groups. This finding 
coincided with previous study in the USA, which found 
that heavy drinkers had increased mortality due to cancer 
compared with lifetime light drinkers. We also found a 

Table 4 Associations between alcohol consumption trajectory and deaths from all causes, cancer and cardiovascular 
diseases (CVD), using Cox’s proportional hazard regression

All causes Cancer CVDs

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

Alcohol consumption trajectory (vs consistent- occasional/mostly consistent- occasional drinkers)

  Consistent- regular drinkers/ mostly 
consistent- regular drinkers

1.53 (1.09 to 2.16) 0.014 2.05 (1.13 to 3.74) 0.019 0.74 (0.35 to 1.54) 0.418

  Less regular/less occasion ex- 
drinkers

0.89 (0.62 to 1.29) 0.548 0.85 (0.42 to 1.69) 0.635 0.86 (0.42 to 1.76) 0.688

  Maintaining abstainers 1.16 (0.48 to 2.80) 0.749 0.48 (0.15 to 1.60) 0.233 1.62 (0.19 to 13.44) 0.656

Level of drinking (lifetime abstainers)

  Low- to- moderate drinkers 1.08 (0.46 to 2.53) 0.864 0.50 (0.16 to 1.54) 0.228 1.65 (0.21 to 12.68) 0.631

  Heavy drinkers 1.03 (0.40 to 2.69) 0.949 0.63 (0.17 to 2.28) 0.478 1.05 (0.10 to 11.12) 0.970

  Former drinkers 1.67 (0.71 to 3.92) 0.241 0.72 (0.23 to 2.27) 0.576 1.41 (0.18 to 10.93) 0.745

Gender

  Female (vs male) 0.97 (0.59 to 1.60) 0.912 1.22 (0.53 to 2.84) 0.639 0.39 (0.11 to 1.32) 0.129

Age (year) 1.10 (1.07 to 1.13) <0.001 1.07 (1.02 to 1.12) 0.007 1.12 (1.06 to 1.18) <0.001

Marital status (vs single)

  Married 0.79 (0.49 to 1.27) 0.340 0.65 (0.32 to 1.35) 0.247 1.65 (0.39 to 6.93) 0.493

  Divorced/widowed/separated 0.80 (0.41 to 1.58) 0.529 0.61 (0.20 to 1.89) 0.396 2.54 (0.47 to 13.73) 0.278

Education attainment (vs primary 
school)

  High school 0.94 (0.64 to 1.38) 0.747 0.75 (0.37 to 1.51) 0.418 0.38 (0.14 to 1.04) 0.060

  Vocational school 1.18 (0.80 to 1.73) 0.408 1.07 (0.54 to 2.14) 0.838 1.38 (0.65 to 2.90) 0.405

  Bachelor school or higher 0.88 (0.54 to 1.46) 0.627 0.89 (0.37 to 2.13) 0.787 0.99 (0.36 to 2.72) 0.985

Monthly Income (vs <5000 baht)

  5000–10 000 baht 0.63 (0.44 to 0.89) 0.010 0.53 (0.29 to 0.97) 0.041 0.60 (0.29 to 1.26) 0.175

  10 000–20 000 baht 0.44 (0.28 to 0.69) <0.001 0.39 (0.18 to 0.86) 0.020 0.28 (0.11 to 0.71) 0.008

  >20 000 baht 0.43 (0.21 to 0.90) 0.025 0.80 (0.25 to 2.54) 0.709 0.34 (0.08 to 1.45) 0.145

Smoking behaviour

  Light smoker 1.20 (0.77 to 1.85) 0.417 0.82 (0.35 to 1.93) 0.652 1.39 (0.55 to 3.49) 0.489

  Heavy smoker 2.36 (1.66 to 3.33) <0.001 2.70 (1.48 to 4.91) 0.001 2.98 (1.43 to 6.21) 0.004

  Ex- smoker 1.80 (1.22 to 2.65) 0.003 1.29 (0.61 to 2.71) 0.500 2.83 (1.30 to 6.18) 0.009

Average frequency of physical 
activity (time/week)

1.03 (1.00 to 1.07) 0.039 1.02 (0.95 to 1.09) 0.616 1.03 (0.98 to 1.09) 0.255

Systolic blood pressure (mm Hg) 1.01 (0.99 to 1.02) 0.302 1.00 (0.98 to 1.02) 0.840 1.02 (1.00 to 1.05) 0.037

Diastolic blood pressure (mm Hg) 1.02 (1.00 to 1.04) 0.013 1.04 (1.00 to 1.07) 0.025 0.99 (0.96 to 1.03) 0.598

Low- density lipoprotein 1.00 (1.00 to 1.00) 0.933 1.00 (1.00 to 1.01) 0.592 1.00 (1.00 to 1.01) 0.736

High- density lipoprotein 0.99 (0.98 to 1.01) 0.356 1.00 (0.98 to 1.02) 0.857 1.00 (0.98 to 1.03) 0.813

Body mass index 1.05 (1.01 to 1.10) 0.015 1.02 (0.95 to 1.10) 0.523 1.12 (1.03 to 1.21) 0.008

Bold values are statistically significant at p<0.05.
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greater magnitude of association between alcohol consump-
tion and cancer- related deaths compared with previous study 
by Kunzmann et al.24 The strong association may explain by 
adherence to regular drinking pattern over long period of 
time compared with previous study that measured alcohol 
drinking pattern only in a single wave. Additionally, previous 
study by Marron et al25 suggested those who had quit drinking 
for more than 20 years would be protected against cancer; 
however, our study did not find such effect. The explana-
tion for the differences would be different in study designs, 
previous study applied case- control studies, and had greater 
sample size.

We did not find association between drinking patterns 
and CVDs. Our study found inconsistent finding 
compared with previous study by O’Neill et al17 which 
applied similar category of drinking trajectories. Previous 
study found that consistent abstainers appeared to face 
a greater risk of coronary heart diseases compared with 
consistent moderate drinkers. Moreover, the study found 
inconsistent findings compared with previous study 
conducted in Thailand by Kamsa- ard et al,19 which found 
that ex- drinkers were more likely to experience death 
due to circulatory system relative to never drinkers. This 
difference could be explained by using different methods 
in classifying main independent variable: we used trajec-
tory of alcohol consumption measured over time instead 
of pattern of drinking measured at one point of time.

Strength and limitations
This study was one of few studies to investigate a relation-
ship between trajectory of alcohol drinking and deaths 
due to cancer, CVDs and all causes using a longitudinal 
study design in a middle- income country. Results of 
this study can contribute to knowledge on the associa-
tion between alcohol consumption and alcohol- related 
deaths, especially in a middle- income country context.

However, there remain some limitations that need to be 
acknowledged. First, the EGAT cohort studies recruited only 
employees of the EGAT; thus, the sample may not be repre-
sentative of the whole population. Second, we could not sepa-
rate types of cancer and CVDs due to limitation in number of 
cases among those diseases and due to the fact that our data 
followed the ICD-10 list linked to the vital registry, which most 
of the time lacked of the details of cancer types. This means 
that the detailed effect of alcohol consumption on different 
cancer types and CVDs might be overlooked. Finally, there 
remain other variables that might influence the association 
between alcohol consumption and death (such as diet, living 
environment and a genetic predisposition) that had not been 
included in the analysis.

CONCLUSION
We found that adherence to regular drinking patterns 
over period of time was a significant risk factor for all- cause 
mortality and deaths due to cancer. However, we could not 
find a significant association between trajectory of alcohol 
consumption and CVDs. To reduce the number of alcohol- 
related deaths, interventions or campaigns to reduce the 

consumption of alcohol should be prioritised for certain 
group of drinkers who posed the greatest risk of deaths; that 
is, those who maintain regular drinking pattern.
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Supplementary 

Table S1 drinking patterns in different study waves 

Patterns of drinking 

1985  

(n=3,482) 

1997  

(n=3,331) 

2002 

(n=3,151) 

2007  

(n=2,974) 

2012  

(n=2,782) 

Abstainers 1,053 (30.24) 780 (23.42) 507 (14.56) 459 (15.43) 346 (12.44) 

Occasional drinkers 1,765 (50.69) 86 (2.58) 646 (18.55) 616 (20.71) 383 (13.77) 

Regular drinkers 661 (18.98) 920 (27.62) 494 (14.19) 337 (11.33) 266 (9.56) 

Ex-drinkers 0 1,125 (33.77) 623 (17.89) 568 (19.10) 613 (22.03) 

Missing data 3 (0.09) 420 (12.61) 1,212 (34.81) 994 (33.00) 1,174 (42.20) 

 

Table S2 Coding of ICD-10 of cancer and cardiovascular diseases 

diseases ICD-10 

cancer C16.9 Stomach, unspecified  

C18.9 Colon, unspecified  

C22.9 Liver, unspecified  

C23 Malignant neoplasm of gallbladder  

C25.9 Pancreas, unspecified  

C34.9 Bronchus or lung, unspecified  

C34.9 Bronchus or lung, unspecified 

C50.9 Breast, unspecified 

C61 Malignant neoplasm of prostate 

C67.9 Bladder, unspecified 

C76.2 Abdomen 

C78.0 Secondary malignant neoplasm of lung 

C80 Malignant neoplasm, without specification of site 

C95.9 Leukaemia, unspecified 

Cardiovascular diseases I214, Acute subendocardial myocardial infarction 

I21.9 Acute myocardial infarction, unspecified 

I24.9 Acute ischaemic heart disease, unspecified 

I25.1 Atherosclerotic heart disease 

I25.5 Ischaemic cardiomyopathy 

I50.9 Heart failure, unspecified 

I51.9 Heart disease, unspecified 
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Table S3 Characteristics of respondents who reported volume of alcohol consumption and who did 

not report  

Characteristics 
non-missing 

(n=2,070) 

missing (n= 

1,081) 

Gender     

    Male 1,625 (78.50) 774 (71.60) 

    Female 445 (21.50) 307 (28.40) 

Mean (SD) age, year 59.13 (4.82) 60.85 (5.12) 

Marital status     

    Single 122 (5.89) 72 (6.66) 

    Married 1,767 (85.36) 909 (84.09) 

    Divorced/widowed/separated 181 (8.74) 100 (9.25) 

Education attainment     

     Primary school 586 (28.31) 290 (26.83) 

     Secondary school 647 (31.26) 239 (22.11) 

     Vocational school 707 (34.15) 354 (32.75) 

     Bachelor school or higher 130 (6.28) 198 (18.32) 

Income      

    <3000 baht 339 (16.38) 260 (24.05) 

     3,000-5,000 baht 807 (38.99) 396 (36.63) 

     5,000-10,000 baht 802 (38.74) 362 (33.49) 

    10,000-20,000 baht 121 (5.85) 61 (5.64) 

     Missing  1 (0.05) 2 (0.19) 

Smoking status     

      Non-smokers 851 (41.11) 517 (47.83) 

      Moderate smoker 118 (5.70) 89 (8.23) 

      Heavy smoker 263 (12.71) 246 (22.76) 

      Ex-drinkers 838 (40.48) 229 (21.18) 

Mean (SD) frequency of physical activity 

(times/week) 

3.39 (2.89) 3.63 (3.36) 

Mean (SD) systolic blood pressure (mmHg) 129.43 (18.98) 122.64 (17.11) 

Mean (SD) diastolic blood pressure (mmHg) 83.36 (11.40) 80.72 (13.32) 

Low density lipoprotein 156.63 (40.18) 153.10 (43.95) 

High density lipoprotein 53.69 (14.30) 59.44 (18.58) 

Mean (SD) Body Mass Index  24.67 (3.45) 24.14 (3.62) 
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