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History of Hong Kong’s Alcohol Tax Policy Changes 
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발표자
프레젠테이션 노트
Before 1984: special excise taxes, known as “duties” since 1909 [2].  1984: a complicated duty system was implemented and included a percentage of the Cost, Insurance and Freight (CIF) price. The duties ranged between $0.43 USD/litre for beer to $10.26 USD/litre for spirits, with additional CIF duty rates of 0% for beer, 20% for still wine, and 35% for sparkling wine and spirits [2].  1994: a simpler ad valorem tax system was implemented which levied a 100% duty for all beverages with an alcohol by volume (ABV) strength exceeding 30%.  Beverages with an ABV not more than 30 % were taxed at 30% which was raised to 40% in 2001 [3].  Wine was taxed at 90% until early 1997, when it was decreased to 60% [4] and then raised to 80% in 2002 [5]. 2001: Another decline occurred in 2001 when a heavier alcohol tax was levied, reaching its nadir during the SARS epidemic of 2003.  2007/2008: Since 2007, however, the government has reduced alcohol duties in order to increase revenues from the hospitality industry and capitalize on greater tourism. Duties on all beverages up to ABV of 30% were halved in 2007 and then eliminated in 2008 to promote Hong Kong as Asia’s wine hub [6,7].  These two successive large-scale duty reductions resulted in an exponential growth of alcohol imports. 



 



Primary Outcome 

• Outcome:  
– Alcohol-related mortality, 1981-2010 

• Chronic causes 
• Acute causes 
• All causes 

– Defined according to the US Centers for Disease 
Control and Prevention (USCDC), Alcohol-related 
Disease Impact (ARDI) criteria 

• Alcohol attributable fractions: estimates the proportion 
of deaths from various causes that are attributable to 
alcohol 



Chronic and acute alcohol-related causes by AAF 

Cause ICD-9 ICD-10 
100% Attributable 
Alcoholic psychosis 291 F10.3-F10.9 
Alcohol abuse 305.0, 303.0 F10.0, F10.1 
Alcohol dependence syndrome 303.9 F10.2 

Alcohol polyneuropathy 357.5 G62.1 
Degeneration of nervous system 
due to alcohol 

Nil G31.2 

Alcoholic myopathy Nil G72.1 
Alcohol cardiomyopathy 425.5 I42.6 
Alcoholic gastritis 525.3 K29.2 
Alcoholic liver disease 571.0-571.3 K70-K70.4, K70.9 
Fetal alcohol syndrome 655.4, 760.71 Q86.0 
Fetus and newborn affected by 
maternal use of alcohol 

Nil P04.3, O35.4 

Alcohol-induced chronic 
pancreatitis 

Nil K86.0 

Direct Alcohol-Attributable Fractions Estimate 
Acute pancreatitis 577.0 K85 
Chronic pancreatitis 577.1 K86.1 
Epilepsy 345 G40, G41 
Esophageal varices 456.0-456.2 I85, I98.20, I98.21 
Gastroesophageal hemorrhage 530.7 K22.6 

Liver cirrhosis, unspecified 571.5-571.9 K74.3-K74.6, K76.0, K76.9 
Portal hypertension 572.3 K76.6 
Spontaneous abortion 634 O03 
Indirect Alcohol-Attributable Fractions Estimates (English et al. and Ridolfo and Stevenson cut points) 

Breast cancer, females 174 C50 
Cholelithiases 574 K80 
Chronic hepatitis 571.4 K73 
Esophageal cancer 150 C15 
Hypertension 401-405 I10-I15 
Ischemic heart disease 410-414 I20-I25 
Laryngeal cancer 161 C32 
Liver cancer 155 C22 
Low birth weight, prematurity, 
intrauterine growth retardation or 
death 

656.5, 764, 765 O36.5, O36.4, P05, P07 

Oropharyngeal cancer 141, 143-146, 148, 149 C01-C06, C09-C10, C12-C14 

Psoriasis 696.1 L40.0-L40.4, L40.8, L40.9 
Superventricular cardiac 
dysrhythmia 

427.0, 427.2, 427.3 I47.1, I47.9, I48 

Indirect Alcohol-Attributable Fractions Estimates  
(Corrao et al. and Bargnardi et al. cut points) 
Stroke, ischemic 433-435, 437, 362.34 G45, I63, I65-I67, I69.3 
Stroke, hemorrhagic 430-432 I60-I62, I69.0-I69.2 
Prostate cancer 185 C61 

Cause ICD-9 ICD-10 
100% Attributable 
Alcohol poisoning 980.0, 980.1, E860.0, E860.1, 

E860.2, E860.9 
X45, Y15, T51.0, T51.1, T51.9 

Suicide by and exposure to 
alcohol 

Nil X65 

Excessive blood level of 
alcohol 

790.3 R78.0 

Direct Alcohol-Attributable Fractions Estimates  
Air-space transport E840-E845 V95-V97 
Aspiration E911 W78-W79 
Child maltreatment E960-E968 X85-Y09, Y87.1 
Drowning injuries E910 W65-W74 
Fall injuries E880-E888, E848 W00-W19 
Fire injuries E890-E899 X00-X09 
Firearms E922 W32-W34 
Homicide E960-E969 X85-Y09, Y87.1 
Hypothermia E901 X31 
Motor-vehicle nontraffic 
crashes 

E820-E825 V02.0, V03.0, V04.0, V09.0, V12-
V14(.0-.2), V19.0-V19.3, V20-
V28(.0-.2), V29.0-V29.3, V30-
V39(.0-.3),V40-V49(.0-.3), V50-
V59(.0-.3), V60-V69(.0-.3), V70-
V79(.0-.3), V81.0, V82.0, V83-
V86(.4-.9), V88.0-V88.8, V89.0 

Motor-vehicle traffic crashes E810-E819 V02(.1, .9), V03(.1, .9), V04(.1, .9), 
V09.2, V12-V14(.3-.9), V19.4-
V19.6, V20-V28(.3-.9), V29.4-
V29.9, V30-V39(.4-.9), V40-
V49(.4-.9), V50-V59(.4-.9), V60-
V69(.4-.9), V70-V79(.4-.9), V80.3-
V80.5, V81.1, V82.1, V83-V86(.0-
.3), V87.0-V87.8, V89.2 

Occupational and machine 
injuries 

E917-E920 W24-W31, W45 

Other road vehicle crashes E800-E807, E826-E829 V01, V05-V06, V09.1, V09.3, 
V09.9, V10-V11, V15-V18, V19.3, 
V19.8-V19.9, V80.0-V80.2, V80.6-
V80.9, V81.2-V81.9, V82.2-V82.9, 
V87.9, V88.9, V89.1, V89.3, V89.9 

Poisoning (not alcohol) E850-E869, E924.1 X40-X49 (except X45) 
Suicide E950-E959 X60-X84, (except X65) Y87.0 
Water transport E830-E838 V90-V94 

Chronic Acute 



Data Sources 

• Mortality Data, 1981-2010 
– Hong Kong Census and Statistics Department 

• Population Data, 1981-2010 
– Hong Kong Census and Statistics Department 

 



Methods – Age-Period-Cohort Modeling 

Mortality risk 

Factors affecting a group 
of people born around the 
same time 

Temporal effects which 
apply to all people at a 
certain point in time 

Birth cohort 
• Birth weight 
• Early lifestyle factors 

Period  
• Environment 
•Historical events 
•Economic downturns 
•Changes in policies 

Age 

INTERPRET CHANGE IN SLOPES ONLY! 

발표자
프레젠테이션 노트
-For this part of the study, I used the Poisson age-period-cohort (or APC) models to delineate the effects of age, calendar period and birth cohort on cause-specific mortality of different diseases. -Age effect is regarded as a surrogate of the aging process, and exposures over the life course.  -Period effect is a surrogate of population-wide exposures which affect all people at the same time.  -Cohort effect is a surrogate of the long-term effects of factors affecting a group of people born around the same time.  -For the purpose of my study, I focused on the birth cohort effect because the long-term effects of different levels of economic development during early life can be determined from a comparison of mortality between different birth cohorts.  -One important thing to keep in mind in APC model is that we can only interpret the 2nd order change, that is change in the estimate plots.  



Results – Age-standardized mortality rate 
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Results – Period Effects (Chronic) 

R
el

at
iv

e 
R

is
k

Calendar Time (Year)

0.0625

0.125

0.25

0.5

1

2

4

8

1892 1912 1932 1952 1972 1992 201

Chronic causes, Men

Cohort effect
Period effect

 

  (Year)
972 1992 201

  

 
 

R
el

at
iv

e 
R

is
k

Calendar Time (Year)

0.0625

0.125

0.25

0.5

1

2

4

8

1892 1912 1932 1952 1972 1992 201

Chronic causes, Women

Cohort effect
Period effect

 

  )
72 1992 201

  

 
 

Policy History 
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Results – Period Effects (Acute) 

Policy History 

APC 
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Results – Cohort Effects (Chronic) 
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Results – Cohort Effects (Acute) 
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Limitations 
• APC 

– An ecological design 
– Descriptive analysis  speculation of macro-

environmental factors 
– Wider confidence intervals towards the younger 

cohorts 
– Dependent on mortality data (incidence data not 

available) 
• Obesity and diabetes not common cause of death 
• Ischemic vs. hemorrhagic stroke 

 
 

발표자
프레젠테이션 노트
-Here are some limitations.  -First, this is an ecological design. Nevertheless, APC models are particularly valuable in recently developing and developed locations, where long-term records or cohort studies may be lacking.  -Second, they are descriptive, and I can only speculate about the etiologies of the observed changes. -With overlapping confidence intervals at the turning points towards the more recent birth cohorts, a longer period of data collection is preferred to clarify the more recent effects. -The reliance on mortality data made it impossible to consider some of the key chronic diseases that become more common with economic development, such as obesity and diabetes, because they are not common causes of death. It is also impossible to distinguish between ischemic and hemorrhagic stroke.-For Bayesian APC models to make future projections , the underlying assumptions are that the trends responsible for the all-cause mortality rates will continue into the future.  Thus, these projections should be interpreted with caution.  -The LTC projection study is an actuarial illustration of plausible scenarios and should not be taken as precise quantitative predictions of the future. Inherent in the linear extrapolations is the disregard of dynamic behavioral changes in response to policy interventions or macro-economic forces. -The projection model did not take into account the change of cause composition of mortality with rapid economic development and epidemiologic transition, which would affect the demands of LTC.  However, it probably takes 50 to 60 years for the full population health consequences of economic transition to become evident and change cause composition of mortality. 



Conclusion & Implications 
• First study to demonstrate the 

impact of changing alcohol 
policy on alcohol-related 
mortality by age, period and 
cohort effects in a Chinese 
population of traditionally low 
alcohol consumption level 

• Change of alcohol duties had 
explicit population-wide as well 
as generational impact on the 
risk of alcohol-related mortality 

• Attention to generations 
coming of drinking age during 
the 2007-2008 duty reduction   



Thank you! 
 
Email: 

rychung@cuhk.
edu.hk 
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