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ABSTRACT

Objectives The primary objective was to investigate the
prevalence and factors associated with elevated alcohol
consumption among older adults 65 years and above

in China and Norway. The secondary objective was to
compare the prevalence and factors in the two countries.
Design A secondary data analysis was conducted using
two large cross-sectional studies (Chinese Longitudinal
Healthy Longevity Survey data in 20082009 and Nord-
Trondelag Health Study data in 2006—2008).

Participants A total of 3223 (weighted) Chinese older
adults and 6210 Norwegian older adults who responded
drinking alcohol were included in the analysis.

Outcome measures The dependent variable was
elevated alcohol consumption, which was calculated as

a ratio of those with elevated drinking among current
drinkers. Multivariable logistic regression was used to test
the dependent variable.

Results The prevalence of elevated alcohol consumption
among current drinkers for the Chinese and Norwegian
samples were 78.3% (weighted) and 5.1%, respectively.
Being male was related to a higher likelihood of elevated
alcohol consumption in both Chinese and Norwegian
samples (OR=2.729, 95% Cl 2.124 to 3.506, 0R=2.638,
95% Cl 1.942 to 3.585). Being older, with higher levels

of education and a living spouse or partner were less
likely to have elevated drinking in the Chinese sample
(OR=0.497, 95% Cl 0.312 t0 0.794, 0R=0.411, 95%

Cl 0.260 to 0.649, 0R=0.533, 95% Cl 0.417 t0 0.682,
respectively). Among Norwegian older adults, a higher
level of education was related to higher likelihood of
elevated drinking (OR=1.503, 95% Cl 1.092 to 2.069,
0R=3.020, 95% Cl 2.185 to 4.175). Living in rural areas
and higher life satisfaction were related to lower likelihood
of elevated drinking in the Norwegian sample (O0R=0.739,
95% Cl 0.554 to 0.984, 0R=0.844, 95% Cl 0.729 t0 0.977,
respectively).

Conclusions The elevated alcohol consumption patterns
were strikingly different between China and Norway in
regards to prevalence and socioeconomic distribution. To
develop and implement culturally appropriate public health
policies regarding alcohol in the future, public health policy
makers and professionals need to be aware of the cultural
differences and consider the demographic, social and
economic characteristics of their intended population.

Strengths and limitations of this study

» This is the first study to examine the prevalence
and factors associated with elevated alcohol con-
sumption among older adults between a developed
country (Norway) and a developing country (China).

» We conducted a comparative analysis using
data sets from the Chinese Longitudinal Healthy
Longevity Survey (CLHLS) conducted in China and
the Nord-Trgndelag Health 20062008 (HUNT3)
Study conducted in Norway. Both studies are a rep-
resentative study with a large sample size.

» The sample size of elevated drinkers among
Norwegian older adults was relatively small for fe-
male older adults, so we could not conduct stratified
analysis by gender for China and Norway.

» The alcohol consumption measures used in CLHLS
and HUNT3 were not exactly the same.

» The prevalence of elevated alcohol consumption
found in the Norwegian sample maybe overestimat-
ed because the participants’ response options were
limited and consumption of alcohol 4—7 days a week
was defined to have elevated alcohol consumption.

INTRODUCTION

Based on the clinical guidelines from the
American Geriatrics Society (AGS) and the
US National Institute on Alcohol Abuse and
Alcoholism  (NIAAA),"™ elevated alcohol
consumption is defined as the intake of more
than one alcoholic drink per day or seven
drinks per week among older adults for both
genders. Elevated alcohol consumption is
different from other alcohol consumption-re-
lated terms. Atrisk drinking is defined as
alcohol intake >40g/day for men and >20g/
day for women by the Alcohol Use Disor-
ders Identification Test: WHO Collaborative
Project on Early Detection of Persons with
Harmful Alcohol Consumption-I1.° Exces-
sive drinking is defined as alcohol intake 5+
drinks for men and 4+ drinks for women on
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an occasion 1+ times in the past month by the Behavioural
Risk Factor Surveillance System (US Centers for Disease
Control and Prevention, 2014).° Binge drinking is
defined as alcohol intake >5 drinks for men and >4 drinks
for women in a 2-hour period by the Substance Abuse
and Mental Health Services Administration, 2016.” Heavy
drinking is defined as sometimes =5 drinks—roughly 60
grams of ethanol defined by the WHO Management of
Substance Abuse Team.® Elevated alcohol consumption
has a stricter standard of alcohol intake compared with
other terms.”® Elevated alcohol consumption is a signifi-
cant public health problem, and is associated with many
public health concerns, such as car crashes, domestic
violence, antisocial behaviours, neuropsychological
impairment, poor medication adherence, physical limita-
tions and psychiatric comorbidity.”* In addition, elevated
alcohol consumption increases mortality, morbidity and
healthcare costs.® The prevalence of elevated alcohol
consumption among middle-aged and older adults
ranged from 2.3% to 21.5% due to difference in age
groups, ethnicity, countries, cultures, sampling strategies
and study periods.” “'® Being unmarried, younger and
male, less educated, tobacco smoking, gender inequali-
ties in society and alcohol advertising regulations are asso-
ciated with elevated alcohol consumption.” *'® The US
NIAAA recommends no more than 14 drinks per week
for men and no more than 7 drinks for women."’ But for
the elderly aged 65 years and over, it is recommended to
limit consumption to one drink per day in both genders,
on average.'™ Some nations have established guidelines
to avoid alcohol consumption of more than one drink
per day on average among the elderly in both men and
women to reduce health risks due to alcohol consump-
tion,**” but not in Norway and China.”' ** So we used the
guidelines from AGS and NIAAA.

Older adults have a lower tolerance and higher sensi-
tivity to alcohol, because of physiological changes related
to ageing, chronic illnesses, medications and functional
impairments. As body composition continues to change
with age, older adults have a smaller volume of total body
water, lower lean body mass than younger adults, which can
lead to a higher blood alcohol concentration from a given
dose.” Age-related changes such as frailty, disability, malnu-
trition, deprivation of family role (separated, widowed), and
social role and cognitive declining may augment the greater
vulnerability of older adults to the effects of alcohol.?**
Such situations are also a risk for elevated drinking as a
coping mechanism for poor health. Alcohol consumption
among older adults worsens both insomnia and breathing
disturbances during sleep.”® Alcoholic beverage consump-
tion may exacerbate cognitive impairment and dementia
for older adults.”® Heavy alcohol use was associated with
changes in brain structures, cognitive impairments and an
increased risk of all types of dementia.*”** Certain medica-
tions used (eg, analgesics, cardiovascular, gastrointestinal,
respiratory medications and antibiotics) in older adults in
combination with alcohol may cause severe adverse effects.”
Elevated consumption of alcohol makes older adults

vulnerable to an increased risk of harm from alcohol.* For
example, elevated alcohol consumption in older adults is
associated with multiple chronic diseases, such as cardio-
vascular problems,” ** diabetes, hepatic injury,”* * lung
disease, reduced immune response, falls and bone frac-
tures,”® cancer in several organs,” impaired brain function
and dementia,?’8 and mortality.37 3940 Furthermore, there is a
relation between elevated alcohol consumption and suicide
and psychiatric illness, such as depression, and anxiety, but
itis not always easy to tell what came first, that is, the illness
or the increased alcohol consumption.” Women have a
poorer ability to metabolise alcohol than men, possibly
because of genderrelated differences in total fluid distri-
bution volume, lean body mass, liver dimensions or enzyme
activity that affect alcohol in the liver.*

Exploring the prevalence and factors associated with
elevated alcohol consumption among older adults in
different countries is desirable because it provides valu-
able knowledge for healthcare policy makers and profes-
sionals. Given that China and Norway have different
socioeconomic development levels and cultural envi-
ronments, a comparative study of these two countries
may provide a better understanding of the influence of
socioeconomic status and culture on elevated alcohol
consumption among older adults and help to identify risk
factors of elevated alcohol consumption.

Socioeconomic and cultural changes may influence
patterns of elevated alcohol consumption in older adults.
Socioeconomic disadvantage is related to moderate
drinking, binge drinking and alcohol use problems.*
Elevated alcohol consumption may be higher in commu-
nities with greater social disorders (deprivation, unem-
ployment and crime).** Advertising and availability of
alcohol from commercial sources are associated with
increased elevated alcohol consumption.*” Beliefs and
values about the impact of alcohol on health in different
cultures play an important role in elevated alcohol
consumption.*® *” China is a developing country, and its
gross domestic product (GDP) per capita in 2017 was
$8827.* China has been undergoing rapid changes in
society, including a new economic structure, rapid urban-
isation and changes in sociodemographic conditions.*
The production and availability of alcohol in China is
increasing rapidly.® Alcohol consumption per capita
(15+) (in litres of pure alcohol) in China increased from
7.1 to 7.2 between 2010-2016.° Alcohol is becoming more
affordable than in previous years. Chinese older adults
have many opportunities to drink, such as during festivals,
celebrations, family reunions and friends’ gathering. So it
is expected that these changes impact the prevalence of
elevated alcohol use and elevated drinking.”’ China and
Norway have substantial differences in economical levels,
social norms and regulations, and cultural patterns.
Norway is a developed country, and has a high socioeco-
nomic level. Its GDP per capita in 2017 was $75 505.*
The data from the Nord-Trgndelag Health (HUNT)
Study suggest a marked change in the drinking patterns
in the population in 2006-2008 (HUNTS3), compared

2

Li J, et al. BMJ Open 2019;9:2028646. doi:10.1136/bmjopen-2018-028646

ybuAdod Aq paloalold ‘DO ¥a101qig
YSUISIpa|N Wisypuol ] Jo AlsisAlun Te 6T0Z ‘vZ Jequisldas uo /woo fwg uadolwa//:dny woly papeojumoq “6T0Z 1sNBny z uo 99820-8T0Z-uadolwag/9eTT 0T Se paysignd 1suy :uado CINg


http://bmjopen.bmj.com/

with 1995-1997 (HUNTZ2) and 1984-1986 (HUNTI),
with a lower proportion of older adults reporting not
consuming alcohol.”® Alcohol consumption per capita
(15+) (in litres of pure alcohol) in Norway decreased
from 9.0 to 7.5 between 2010 and 2016. Norwegians drink
at social events, on special occasions and in everyday life
for relaxation. The general population has good knowl-
edge about the health risks of elevated alcohol consump-
tion.”® Chinese culture has a long history of promoting
elevated alcohol consumption. Men who can take a large
quantity of alcohol are perceived as masculine.*® *’ In
social gatherings, guests are expected to empty glasses of
the served alcohol, in order to show respect and sincere
desire to the host, senior guests or superiors, so that they
can gain more trust from others.”®*

The pattern of elevated consumption of alcohol is
linked to regulations and rules reflecting the country’s
alcohol policy and the cultural norms of the society.”” *°
China’s policies on the production of alcoholic beverages,
their sales and consumption are not particularly regulated
compared with many developed countries.”” The alcohol
regulations in Norway is even stricter than other Euro-
pean and Nordic countries.” One of the public health
strategies in Norway is to limit access to alcohol, with
restricted opening hours for sale of all types of alcohol,
having separate stores for sale of wine and stronger types
of alcohol, high taxes on alcohol import and production,
and restrictions on where, when and to whom alcohol
may be served.” It is interesting to explore if and how
elevated drinking patterns differ in these two countries,
with different social contexts, for example, differences in
regulations, culture and socioeconomic development.

Our previous study examined consumption of alcohol
versus practising abstinence from alcohol in China and
Norway,” and found the prevalence of those abstaining
from alcohol was much higher in Chinese male and
female older adults than their counterparts in Norway.
Furthermore, we found that abstinence from alcohol
was related to increased age, female gender and place of
living as well as the perception of health and satisfaction
in life in both cultures.” However, knowledge is scarce
regarding how elevated consumption of alcohol is tied
to demographic and socioeconomic factors as well as to
health status and life satisfaction in older adults both in
China and Norway.?' #°1 %

The primary objective of the present study was to examine
the prevalence and factors associated with elevated alcohol
consumption among older adults 65 years and above in
China and Norway. The secondary objective was to compare
the prevalence and factors associated with elevated alcohol
consumption in the two countries.

METHODS

Design

In this study, we performed a secondary analysis using
data from two large cross-sectional studies conducted in
China and Norway at approximately the same time.

Samples from each data set

The Chinese Longitudinal Healthy Longevity Survey
(CLHLS) in 2008-2009 was a national survey which
selected participants from 22 out of China’s 31 prov-
inces. The population in the 22 provinces represents
85% of the total population of China. The study targeted
community-living and institutionalised older adults
from the cities and counties. The study was conducted
in 2008-2009. Based on gender and place of residence
(ie, living in the same street, village, city or county) for a
given centenarian, randomly selected octogenarians and
nonagenarians were also sampled. This matched recruit-
ment procedure resulted in an oversampling of the oldest
old and older men. In the CLHLS, a weight of age-sex-
urban/rural residence in the sample with the distribu-
tion of the total population in the sampled 22 provinces
was employed to reflect the unique sampling design.”'~*
The participants of CLHLS were interviewed at their
own home or in institutions. For those participants with
disability who were not able to answer the questions,
their primary family caregivers were interviewed as proxy
respondents. The report refusal rate of those older adults
was very low (5.1% for the 65-79 years age group, 2%
for the 80+ years age group). Older adults living in insti-
tutions were excluded from this analysis. In total about
16255 community-dwelling residents aged 65 years and
older were included. All participants in this study sample
answered the question about consumption of alcohol.
The unweighted number of older adults who were current
drinkers was 2758 (1988 male and 770 female).

The HUNT Study is one of the largest health studies ever
performed in Norway, and is considered fairly representa-
tive of Norway (geographically, and regarding economy,
industry, sources of income, trends in work-related
disability, age distribution, morbidity and cause-specific
mortality).”* HUNTS was the third cross-sectional HUNT
study which was conducted between October 2006 and
June 2008. The participants were adult residents (aged
20 years and older) in the Nord-Trgndelag County. In all,
11545 (5461 men) out of 12255 residents (5610 men)
aged 65 years and older participated and answered ques-
tions on alcohol consumption.65 The participants were
individuals who could meet at an examination station.
The rate of participation in HUNT3 decreased with age,
being 71% among people aged 60-69 years, 41.6% in
those aged 80-89 years and 18% among the those aged
90-99 years.66 Older adults living in institutions were not
included.

Measures
The dependent
consumption.
CLHLS had three questions about alcohol consump-
tion. The first one was ‘Do you drink alcohol at present?’.
The second one was ‘If you drink alcohol at the present
time, what kind of alcohol do you drink?’. There were
six options: strong liquor, weak liquor, grape wine, rice
wine, beer and others. We treated ‘others’ as a missing

variable was elevated alcohol
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value. The third question about alcohol consumption
was ‘If you drink alcohol at the present time, how much
alcohol per day on average do you drink?’. The unit
of alcohol was a Chinese unit of weight called ‘Liang’
(50g). Level of alcohol consumption was calculated as
drinks of alcohol per day, based on the beverage type
and amount, assuming the following alcohol content by
volume (v/v) typically seen in China: strong liquor 53%,
weak liquor 38%, grape wine 12%, rice wine 15%, and
beer 4%.° The participants were allowed to report only
one beverage type for a typical drinking day. A previous
study conducted in China showed that over 95% of
drinkers consumed a single beverage type.®® According to
the recommendation of the AGS Clinical Guidelines for
Alcohol Use Disorders in Older Adults,1 elevated alcohol
consumption was defined as, on average, more than one
drink per day, or more than seven drinks per week. A stan-
dard drink was equal to 14.0 grams (0.6 ounces) of pure
alcohol (17.744mL) according to the criterion of Centres
for Disease Control and Prevention in USA.*

HUNT3 had a question about frequency of consump-
tion of alcohol’ and elevated consumption of alcohol
was defined as drinking 4-7 days a week.”” Contrary to the
CLHLS, only frequency of alcohol consumption was avail-
able. Thus, it is possible that this definition may include
participants drinking less and more than seven drinks in
a week. Thus, this definition is not equivalent to the defi-
nition of elevated alcohol consumption given by the AGS
Clinical Guidelines for Alcohol Use Disorders in Older
Adults.!

Sociodemographic information such as age at the time
of survey completion, gender, education level, marital
status (living with spouse or partner vs not) and residence
(rural vs urban living) was collected in both studies.
CLHLS had years of schooling as a continuous variable on
education. HUNT3 only had education as a categorical
variable, not a continuous one. We recoded the years of
schooling in CLHLS into a categorical variable in order
to compare with HUNT3. The coding was as follows: Illit-
eracy=0 years of schooling; elementary school and middle
school=1-9 years of schooling; high school=10-12 years
of schooling; and college and university=more than 12
years of schooling. CLHLS had illiterate participants, but
HUNT3 didn’t have such an education category. Each
nation used their own definitions of rural and urban
areas.””” Urban and rural areas in the Chinese study were
self-reported by the participants according to a strictly
enforced residential permit system in China.*® Rural and
urban areas in the Norwegian study were self-reported by
the responders and described in previous studies.” "

Perceptions of general health was assessed by one
self-reported question. The Chinese overall health status
question ‘How do you rate your health at present?’ had
five response categories ranging from 1 (very good) to 5
(very poor). This item had been used in previous Chinese
studies.” ™ The Norwegian general health item, ‘How is
your health at the moment?’ had four response categories
ranging from 1 (very good) to 4 (very poor). The item has

been used in several Norwegian studies.”’ "> We reversed
the coding of overall health from both the surveys so that
a higher score reflected a better health status.

Life satisfaction was assessed with one item in each data
set. The question in the Chinese survey asked ‘How do
you rate your life at present?’ with five response categories
that ranged from 1 (very good) to 5 (very poor). The item
of life in CLHLS was about satisfaction, not economic
status. The word ‘poor’ here meant unsatisfactory, but
not poverty. This item had been used in previous Chinese
studies.”* ™ The Norwegian item, ‘How do you think
about your present life situation?’ with seven response
categories ranged from 1 (extremely satisfied) to 7 (extremely
dissatisfied) . This item has been used in several Norwegian
studies, both in-hospital samples and population-based
studies.” ™ 7 77 Therefore we believe that the two ques-
tions about life satisfaction are equivalent. We reversed
the coding of this item on both surveys so that a higher
score reflected better satisfaction with life.

Statistical analysis

The percentage of people with elevated alcohol consump-
tion in the Chinese and Norwegian samples was a ratio of
those with elevated drinking out of all current drinkers.
Multivariable logistic regression (the Enter method)
was used to test the dependent variable (elevated
alcohol consumption coded as 1 vs non-elevated alcohol
consumption as 0). The explanatory variables with a
possible relationship to elevated alcohol consumption
were gender, age, level of education, marital status (living
or not living with spouse or partner), living in rural (vs
urban) areas, self-rated overall health and life satisfaction.
We conducted univariable logistic regression analyses
first. We then included those variables in the multivari-
able logistic regression analyses which were significantly
associated with the dependent variable (p<0.05) in either
the Chinese or the Norwegian sample. ORs and 95% CIs
are reported. In CLHLS, there was a category of ‘unable
to answer’ for self-rated overall health and life satisfac-
tion. We treated ‘unable to answer’ as a missing value.
The CLHLS and HUNT3 samples were analysed using
SAS V.9.3 (SAS Institute, Cary, North Carolina, USA) and
SPSS V.22.0 (SPSS, Chicago, Illinois, USA), respectively.
The significance level was set at p<0.05.

Patient and public involvement

Patients and the public were not involved. Participants
were not involved in developing the research questions
or planning the study.

RESULTS

The numbers of Chinese older adults and Norwegian
older adults who responded being current drinkers were
3223 (weighted) and 6210, respectively. The prevalence
of elevated alcohol consumption among current drinkers
for the Chinese and Norwegian samples was 78.3%
(weighted) and 5.1%, respectively. The prevalence of
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Table 1 The prevalence of elevated alcohol consumption among those who drink alcohol in the Chinese CLHLS (2008-2009)
and Norwegian HUNT3 (2006-2008) Study of persons 65 years and older

China (weighted) Norway
Total Elevated consumption of alcohol Total Elevated consumption of alcohol
n PP (%) 95%CI n PP (%) 95% Cl

Total sample 3223 2523 78.3 76.9to 79.7 6210 317 5.1 4.6t05.6
Gender

Women 600 400 66.7 62.9 to 70.5 2641 67 2.5 20t0 3.2

Men 2623 2123 80.9 79.4 10 82.4 3569 250 7.0 6.2t0 7.9
Age, years

65-74 2177 1742  80.0 78.3 10 81.7 4365 240 5.5 4.9 to0 6.22

75-84 910 682 74.9 721 to77.7 1643 72 4.4 3.5105.5

85+ 136 99 7238 64.0to 81.6 202 5 2.5 1.1t05.7
Achieved level of education in*

llliteracy 893 704 78.8 76.11t0 81.5 -

Elementary school and middle 2024 1600 79.1 77.310 80.8 2607 75 2.9 2.3t03.6

school

High school 185 138 746 68.3 to 80.9 1888 96 5.1 42t06.2

College and university 106 68 64.2 55.11t073.3 1043 1083 9.88 8.2t0 11.9
Living int

Urban areas 1207 885 733 70.8to 75.8 3984 226 5.7 5.0t0 6.4

Rural areas 2016 1638 81.3 79.6 to 83.0 2138 85 4.0 3.2t04.9
Marital statust

No living spouse or partner 982 813 82.8 80.4 to 85.2 1825 81 4.4 3.6t05.5

Living spouse or partner 2241 1710 76.3 74.5t0 78.1 4383 236 5.4 4.8 t0 6.1
Overall health status

Poor 347 278  80.1 75.9 to 84.3 2043 95 4.7 3.8t05.7
Life satisfaction

Poor 145 131 90.3 85.5 to 95.1 67 10 14.9 8.3t025.4

Elevated alcohol consumption in China was defined as, on average, more than one drink per day, or more than seven drinks per week. A
standard drink was equal to 14.0 grams (0.6 ounces) of pure alcohol (17.744 mL) according to the Centres for Disease Control and Prevention

in USA criterion.

Elevated alcohol consumption in Norway was defined as consuming alcohol 4-7 days a week.

*Numbers do not sum up to 3223 and 6210 in the CLHLS and HUNT3 Study, respectively, because of missing information.
TNumbers do not sum up to 6210 in the HUNT3 Study because of missing information.

CLHLS, Chinese Longitudinal Healthy Longevity Survey; HUNT3, Nord-Trendelag Health (2006-2008); PP, proportion.

elevated alcohol consumption by gender, age, sociodemo-
graphic conditions, perceived health and life satisfaction
for both samples is given in table 1.

Findings from logistic regression analyses on factors
associated with elevated alcohol consumption are
shown in table 2. Both for Chinese and Norwegian
samples, men were more likely to have elevated alcohol
consumption than women (OR=2.729, 95% CI 2.124 to
3.506; OR=2.638, 95% CI 1.942 to 3.585, respectively).
Chinese participants who were aged 85+ years were less
likely to have elevated alcohol consumption than those
aged 65-74 years (OR=0.497, 95% CI 0.312 to 0.794).
There was no significant difference in elevated drinking
patterns between participants aged 75-84 years and those
aged 65-74 years in the Chinese samples. No statistically

significant difference was found across different age
groups from the Norwegian sample. For those who
completed college and university education, Chinese
older adults were less likely to have elevated drinking
than those who completed elementary school and middle
school (OR=0.411, 95% CI 0.260 to 0.649). However, for
Norwegian older adults, individuals with high school or
college and university education were more likely to have
elevated drinking than those with elementary school and
middle school education (OR=1.503, 95% CI 1.092 to
2.069; OR=3.020, 95% CI 2.185 to 4.175, respectively).
Norwegian older adults living in rural areas were less
likely to have elevated drinking than those living in urban
areas (OR=0.739, 95% CI 0.554 to 0.984), but there was
no significant difference of elevated drinking between
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Chinese older adults resident in rural and urban areas
(OR=1.129, 95% CI 0.915 to 1.393). Chinese older adults
living with a spouse or partner were less likely to have
elevated alcohol consumption than others (OR=0.533,
95% CI 0.417 to 0.682). However, no similar associa-
tion was found in the Norwegian sample. No significant
relationship was found between overall health status
and elevated alcohol consumption among Chinese and
Norwegian samples. Those with better life satisfaction
were less likely to have elevated drinking in the Norwe-
gian sample (OR=0.844, 95% CI 0.729 to 0.977), but no
similar association was found in the Chinese sample.

DISCUSSION

This study examined and compared the prevalence and
factors (ie, sociodemographic status, perceived overall
health and life satisfaction) that were associated with
elevated alcohol consumption among older adults in
China and Norway. The findings were quite different in
the two countries.

In the previous study we found that the prevalence
of current drinkers among Norwegian older adults was
higher than that among Chinese older adults.”” However,
the present study found that the prevalence of elevated
drinking among current drinkers in Chinese older adults
was much higher than that in Norwegian older adults.
We assume that the differences in prevalence of elevated
alcohol consumption between China and Norway may be
partially explained by different cultures between these two
countries. In China, people often drink at social events
such as festivals, weddings and business interactions.”
Being a host, showing hospitality is often presented by
taking a large quantity of alcohol. As a guest, drinking up
the bottles or cups of alcohol shows respect to the host.
Traditionally, the Chinese like to play drinking games
to persuade the others to drink more alcohol. In some
regions of China, taking excessive alcohol is a bridge of
communication and it is helpful to construct friendship
and collaboration. There is an old Chinese Saying: ‘A
thousand cups of alcohol is not too much when bosom
friends meet’. Individuals should never refuse to partic-
ipate in a toast, as that could be interpreted as being
impolite.” It is believed that a good meal is not complete
without a few glasses of alcohol. Some older adults drink
with their meal every day. Drinking in China is about
pleasure, and about respect, self-affirmation, friendship
and the perpetuation of traditions. In Norway and other
Western countries, alcohol consumption is tied to cele-
bration and recreation.” Norwegians enjoy drinking and
communication with friends or families, but they do not
like to persuade others to drink at social events.

Moreover, the difference of preferred types of alcoholic
beverages may partially explain the significant differ-
ence in elevated alcohol consumption between China
and Norway, although this information was not available
in the surveys used in this study. China has a 4000-year
history of alcohol production. Chinese spirits are made of

sorghum, corn, wheat and rice, and regarded as the spirit
of cereals. Many Chinese like spirits more than beer and
grape wine.”* * Norwegians drink beer and wine more
often rather than spirits. According to a WHO report,
from the 1960s to 2015, recorded alcohol per capita
(aged 15+ years) consumption of spirits was more rapidly
rising than those of beer and wine, and the levels of spirits
were higher than those of beer and wine in China.® In
Norway, for the same time period, recorded alcohol per
capita (aged 15+ years) consumption of beer and wine
was increasing, while that of spirits was decreasing, and
the levels of beer and wine were higher than those of
spirits.® Spirits often contain higher levels of pure alcohol
than grape wine and beer.

The price of alcoholic beverages could also contribute
to elevated drinking patterns. In the past two decades,
Chinese alcohol production and consumption has
increased significantly. The price of alcoholic beverages
is relatively cheap, and home-made alcoholic beverages
are popular in South China, so people can access them
easily.’ In Norway, alcoholic beverages are quite expen-
sive and access is restricted.

Different public health strategies are contributors to
elevated drinking patterns in each culture. In China, there
isn’t any legislation or policy about decreasing alcohol
use disorders and limiting access to alcohol among older
adults. China has not set up a national supervision and
monitoring system for alcohol consumption and alcohol
use disorders. A goal of decreasing the prevalence of
elevated drinking has not been set. Screening and inter-
vention for alcohol use disorders in primary healthcare
recommended by WHO have not been conducted in
China.* Damage control programmes and other public
health promotion programmes in Norway exist to reduce
health risks from drinking and even more importantly
these programmes raise public awareness against elevated
drinking.”® Furthermore in Norway, it is unlawful to
advertise for alcohol and alcohol consumption under any
circumstances. National monitoring systems for alcohol
production, sale, consumption, and alcohol use disorders
are working in Norway.®

The prevalence of elevated alcohol consumption
among adults aged 65 years and older who were current
drinkers in China was much higher than in other devel-
oped countries in addition to Norway. These countries
include USA and European countries.”?"*° It is possibly
due to the reasons we discussed elsewhere. This difference
may also be due to the inclusions of population, different
classification standards of elevated alcohol consump-
tion and different computing methods for prevalence.
The classification standards in previous studies were
40g pure alcohol/day for men and 20g pure alcohol/
day for women, or >four drinks/day for men and =two
drinks/day for women, or five drinks/day for men and
=four drinks/day for women, which were much higher
than those in our study. Previous studies explored the
prevalence of elevated drinking among all populations
which consisted of those drinking and not drinking. Our
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study investigated the prevalence of elevated drinking
among those who were current drinkers. The prevalence
of elevated alcohol consumption among adults aged 65
years and older who were current drinkers in Norway was
lower than that in other European countries.'*'* This may
be explained by the much stricter regulations on alcohol
production, sale, tax, access and serving in Norway than
in southern European countries.”

Furthermore, we found that men had a higher preva-
lence of elevated alcohol consumption than women in
both countries. This finding is consistent with previous
studies,” ™ * and may be partially due to cultural values
and norms in these countries.”” In Chinese traditional
culture, there are more negative attitudes towards women’s
drinking than men’s drinking. Although women’s role is
changing along with rapid socioeconomic development,
Chinese men have more opportunities for drinking at
social interactions.® In rural areas of China, men are
involved with heavy labour more frequently than women;
hence, men may take alcohol to relieve physical fatigue.®
We believe that culture may play a less prominent role in
gender differences in Norway, both in rural and urban
areas. In addition, the differences in tolerance to alcohol
between men and women may be one of the reasons of
different patterns of elevated drinking. Evidence showed
that women may be more vulnerable to alcohol-related
harm from a given level of alcohol use compared with
men. Women have lower body weight, lower total body
water content, lower level of dehydrogenase enzymes
and smaller liver capacity to metabolise alcohol, which
may lead to higher blood alcohol concentrations than
men for the same amount of alcohol intake.* Compared
with men, women have more age-related changes in
body composition after menopause with increased body
fat and decreased lean body mass. It is associated with
a smaller volume of distribution of ethanol and higher
peak ethanol concentration in the blood after intake
of the same alcohol dose compared with men.* The
prevalence of drinking, binge drinking and volumes of
alcohol consumption is lower in women compared with
men around the world.®® Women drink less on average
and engage less often in heavy episodic drinking both in
China and Norway.® These reasons support the fact that
women are less likely to take elevated alcohol than men.

Among participants aged 65 years and over, older age
was negatively associated with elevated alcohol consump-
tion in the Chinese sample. This finding was supported by
the studies conducted in USA, Denmark and UK. The
reason may be due to changes of physical health as people
get older. Older adults have a lower metabolic rate of
alcohol, often suffer multiple chronic diseases or take medi-
cation, which cause high sensitivity to alcohol.* *” However,
there was no similar association found in the Norwegian
sample. The reason may be due to the small sample size of
different age groups of elevated drinking in Norway.

The direction of associations between education and
elevated alcohol consumption were opposite between
China and Norway. For the Chinese sample, older adults

with higher level of education had a lower likelihood of
elevated alcohol consumption. Chinese older adults with
higher education are likely to have more health-related
knowledge and better recognition about alcohol-related
harm, and they have a higher level of perceived behaviour
control for elevated drinking. For the Norwegian sample,
older adults with higher level of education were more
likely to have elevated alcohol consumption. This finding
was similar to previous studies conducted in Norway.” **
Brunborg’s study demonstrated that higher education was
associated with a greater risk of elevated drinking, while
income was weakly related to heavy drinking.” Education
is a strong indicator of socioeconomic status in Norwe-
gian older adults with a welfare system. Norwegian people
with higher education were more likely to afford alcohol,
and more often consume alcohol in social events.*” **%

Norwegian older residents in urban areas are more
likely to be elevated drinkers compared with those in
rural areas after adjusting for demographic and socio-
economic differences. Rural residents in Norway have
less access to alcohol due to long distance and little trans-
portation, and religious beliefs and cultural norms may
have importance.”” However, no significant relationship
between rural/urban living and elevated alcohol drinking
was found in the Chinese sample. Chinese older adults
who are single, divorced or widowed are more likely to
be elevated drinkers than those with a living spouse or
partner. A previous study has demonstrated that divorced
older Chinese adults are more likely to have mood disor-
ders (insomnia, anxiety, hostility, depression and inferi-
ority) than those married and living together.”” Older
Chinese adults with mood disorders are more likely to
consume more alcohol to be happy and excited.” No
similar association was found in the Norwegian sample.
This study found that poorer life satisfaction was related to
higher likelihood of elevated alcohol consumption among
Norwegian older adults. This finding was supported by
previous studies.” ' However, this relationship was not
significant among Chinese older adults, which may indi-
cate that socioeconomic factors included in the analysis
had greater importance than life satisfaction. Cultural
values influencing life satisfaction may differ to some
extent due to cultural differences. Furthermore, life satis-
faction may be more largely explained by socioeconomic
factors in Chinese older adults than that in older adults in
Nordic countries, since the Nordic countries have higher
education level and economic status, better social secu-
rity and insurance and higher availability of community
services compared to China.'"!

Limitations

This study has several limitations. The sample size of
elevated drinkers among Norwegian older adults was rela-
tively small for female older adults, so we could not conduct
stratified analysis by gender for China and Norway. The
alcohol consumption measures used in CLHLS and HUNT3
were not exactly the same. In the Norwegian study only a
question about frequency of consumption of alcohol was
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included. The participants’ response options were limited
and consumption of alcohol 4-7 days a week was defined
as elevated consumption of alcohol. Thus, the prevalence
of elevated drinking found in the Norwegian sample may
be overestimated according to this definition. Drawing a
conclusion of the comparison between these two countries
should be carefully considered because of the different defi-
nitions of elevated alcohol consumption. The participants
of HUNTS3 were individuals who could go to an examina-
tion station to participate in the survey. In this case, those
with the most severe conditions and alcohol problems were
expected to be underrepresented. We use the definition of
elevated alcohol consumption from the clinical guidelines
of AGS and the US NIAAA, '™ and it is defined as the intake
of more than one alcoholic drink per day or seven drinks
per week. Elevated consumption means consumption
above the intake of alcohol that has been recommended
for older adults. The concept is different from the change
of alcohol intake over time. We did not have information
about the individuals’ previous drinking behaviours and
whether they had elevated alcohol consumption. Further
studies are needed to explore the differences in trends of
alcohol intake over time among older adults between China
and Norway.

CONCLUSIONS

This is the first comparative study reporting the preva-
lence and related factors of elevated alcohol consump-
tion among older adults in a developed country (Norway)
and a developing country (China). We found that the
prevalences of elevated alcohol consumption and related
factors among older adults from these two countries were
different. The overall prevalence of elevated alcohol
consumption in China was much higher than that in
Norway. The prevalence of elevated alcohol consump-
tion among older men was higher than that among older
women both in China and Norway. Being male, younger
in age, with a lower level of education, and without a
living spouse or partner was related to a higher likelihood
of elevated alcohol consumption among Chinese older
adults. Being male, with a higher level of education, living
in urban areas and lower life satisfaction were related to
a higher likelihood of elevated alcohol consumption
among Norwegian older adults.

This study has several clinical implications. The find-
ings suggest that, when considering elevated alcohol
consumption, healthcare policy makers and profes-
sionals need to take a series of factors into account. These
include demographic characteristics, socioeconomic
status and economic development levels, and culture-re-
lated factors in different countries. Health education
and health promotion strategies should be used to
prevent elevated alcohol consumption in older adults
worldwide. Especially, primary healthcare providers
could focus on alcohol consumption among older adults
in clinical practice and provide more information about
alcohol consumption, alcohol disorders and its negative

consequences. There is a need to provide screening and
intervention for elevated alcohol consumption among
older adults in primary healthcare. Chinese healthcare
policy makers and professionals should analyse the local
context when adapting western prevention or interven-
tion strategies to address the problem of elevated alcohol
consumption.” The differences in the prevalence and
factors associated with elevated alcohol consumption in
the Chinese and Norwegian samples are so clear, that
they could not be caused by methodological limita-
tions. From this perspective the present study may form
the basis of a forthcoming study designed explicitly to
explore cultural differences regarding elevated alcohol
consumption in a broader context or multinational
design.
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