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Abstract

As China experiences a rapidly aging population, the prevalence of Chinese older adults
suffering from mental health issues also increases. Because cigarette smoking and alcohol
consumption are two major public health concerns in China, we examined smoking and
alcohol consumption status with loneliness, depression, and loss of interest among Chinese
older adults. Panel data were extracted from the Chinese Longitudinal Healthy Longev-
ity Survey, and older adults were selected as the final study sample (age >65) from two
different time points (the 2011-2012 and 2014 waves). We analyzed Chinese older men
and women with the adoption of panel logistic regression models to study mental health
measurements of loneliness, depression, and loss of interest. Among males, compared with
non-alcohol users, former alcohol users had higher odds of reporting depression (adjusted
odds ratio [AOR]=1.39, 95% CI: 1.01, 1.91; p<0.05), while current alcohol users did
not. Current and former smoking statuses were positively associated with depression (all
p<0.05). However, only current smoking status was positively associated with loss of
interest (p <0.05). Among females, former alcohol consumption was positively associated
with loneliness, and current alcohol consumption was positively associated with depres-
sion. Health practitioners should evaluate the roles of smoking and alcohol consumption on
Chinese older adults’ mental health measurements in the long term.
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Background of Smoking and Alcohol Consumption in China

Cigarette smoking and alcohol consumption are two major public health issues around
the world, including in China. The top three behavioral risk factors creating disease bur-
den in China are poor diet, smoking, and alcohol consumption (Li et al., 2015). In 2010,
an estimated 1740 billion cigarettes were smoked by 318 million Chinese smokers (Liu
et al., 2017). Social influences appear to be a significant factor to smoking in China, such
as shown by a study by Ma and colleagues (2013), which found that having friends and
grandparents who smoked was associated with current smoking status (Ma et al., 2013).
On the other hand, alcohol consumption is an especially major problem among Chinese
men, who have been found to have 13 times the consumption rate of Chinese women (Gu
& Ming, 2020).

Both smoking and alcohol consumption, not unexpectedly, have had negative effects on
the Chinese population. A study of Chinese men between the ages of 40 and 79 found
strong associations between alcohol drinking with mortality from stroke, cirrhosis, esopha-
geal cancer, and accidents (Yang et al, 2012). Furthermore, cigarette use primarily mani-
fests its negative impact in the form of lung cancer, attributing to over 20% of total cancer
mortality in China in 2015 (Parascandola & Xiao, 2019). Unfortunately, limited resources
(such as treatment centers and programs) are in place for the management of alcohol-
related disorders (Tang et al., 2012). There seems to be somewhat of a stronger effort by
the Chinese government in terms of smoking cessation resources.

In addition, both smoking and alcohol consumption have been normalized for genera-
tions in China. It is very common to observe alcohol use as a way to strengthen social
relationships with others, especially during business and social activities (Lee et al., 2020).
Alcohol consumption is a way to preserve “face” and “status” among friends and col-
leagues (Mou & Lin, 2020). This is also a popular cultural behavior in many Chinese-
speaking territories and nations such as Taiwan, Hong-Kong, Singapore, Malaysia, and
others. In fact, the Chinese tend to frequently use cigarette and alcohol-related products
as gifts (Wang et al., 2014; Xu et al., 2016). Under such circumstance, the tradition of
smoking and alcohol consumption may be considered a normalized behavior in the Chi-
nese society.

Initiation age of smoking and alcohol consumption is another factor to consider in
China. The legal age for smoking and alcohol consumption is 18 years old in China, but it
is widely believed that many people used these two substances long before the legal age.
For example, the average age of smoking initiation is about 21 years old among Chinese
smokers, but many smokers may have started smoking before this age (Li et al., 2016;
Zhang et al., 2013). The laissez-faire policy for cigarette and alcohol sales in the last few
decades, in addition of the normalized culture of smoking and alcohol consumption, may
have led to early smoking and alcohol consumption initiation in China.

Smoking, Alcohol Consumption, and Mental Health

It has been found that among individuals with alcohol use disorder, depressive disorders
are the most common psychiatric disorders (Grant et al., 2004). This co-occurrence is of
significance to society; for example, lower remission likelihood has been observed in peo-
ple with current substance-induced major depressive disorder (MDD) than those without
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baseline MDD (Hasin et al., 2002). Similarly, much has been done in the past to examine
the relationship between smoking and depression as well. Mood problems have been found
as both a trigger and a barrier to smoking cessation (Clancy et al., 2013).

Loss of interest, or anhedonia, is one of the criteria commonly used in the USA for
depression screening and is in fact a criterion used for the diagnosis of MDD. In addi-
tion, Beutel et al. (2017) has reported an association between loneliness and depression,
and lonely study participants smoked more. It is evident that many of the aforementioned
issues seem to have some relationship between one another.

China, plagued by a low fertility rate, is experiencing a rapidly aging population and
anticipated to have an increase in median age by 8.47 years between 2019 and 2044 (Chen
et al., 2019). In China, a study of primary care clinic patients found that while prevalent,
depressive disorders are not well recognized in Chinese older adults (Zhong et al., 2020).
Nonetheless, self-reported loneliness has been associated with, over the subsequent 3-year
period, increasing dying risk (Luo & Waite, 2014). In addition, loneliness or social isola-
tion is a primary risk factor for physical and mental health issues among older adults (Ong
et al., 2016).

As the population continues to age in the upcoming years, there is concern that mental
health problems will continue to put increasing burden on the elderly Chinese population,
and in a society where history and social factors play a role in smoking and drinking behav-
iors (Lee et al., 2020). We intend to examine such behaviors with mental health, in par-
ticular loneliness, loss of interest, and depression, to contribute to any ongoing and future
efforts and policy decisions aimed at improving the well-being of Chinese older adults. We
believe that mental health lies on a spectrum, and frequent fluctuations can occur. There-
fore, it is important to not look solely at depression, but also loneliness and loss of interest,
which are likely precursors to or factors that interact with depressive symptoms. Examin-
ing how smoking and alcohol use relate to such qualities could potentially help prevent
negative downstream effects on mental health.

Materials and Methods
Study Sample

Two waves of longitudinal data from the Chinese Longitudinal Healthy Longevity Sur-
vey (CLHLS; 2011-2012 and 2014) were extracted for this present research. CLHLS is
an internationally collaborative dataset and a currently ongoing open cohort, established
by researchers and investigators from the Duke University, Peking University, and others.
The CLHLS dataset, aiming to study the health and longevity of Chinese older adults, hap-
pens to be the first longitudinal dataset targeting the oldest-old in a developing country.
Study participants of CLHLS are mostly centenarians, nonagenarians, octogenarians, and
younger older adults (between 65 and 79 years of age). The dataset also includes some
middle-aged adults. To study Chinese older adults’ health and longevity, the CLHLS data-
set covers a wide array of topics, such as family relationship, social welfare, healthcare
utilization, mental health, cognitive function, chronic disease, and other lifestyle-related
measurements. The CLHLS investigators conducted face-to-face interviews for data collec-
tion and obtained informed consent from all study participants. The random cluster sam-
pling includes participants from 23 mega cities and provinces in China. Other informa-
tion about this dataset can be found elsewhere (Zeng, 2012). Because we only relied on a
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publicly available and de-identified secondary dataset, this research effort did not fall into
the category of human subject research. The research ethics committees of the Peking and
Duke Universities approved the CLHLS study and design (IRB00001052-13,074).

Measurements

The outcomes included a total of three self-reported and dichotomous variables: loneliness
(no/yes), depression (no/yes), and loss of interest (no/yes).

The major predictors in the analyses were smoking and alcohol consumption. In each
variable, the categories included three types of consumption status: none, former, and cur-
rent. Older adults were asked if they currently use alcohol or smoke, or had used alcohol or
smoked in the past, separately. Those who had never used alcohol or smoked were grouped
as none. The categories were reclassified by the authors of this present research.

We selected a set of sociodemographic variables as covariates in our regression mod-
els: age (65-80, 81-95, above 95; measured in years), formal education (none, 1-5, 6-10,
11 and above; measured in years), marital status (not married (including those who were
never married, divorced, or widowed), married), living arrangement (with household mem-
bers, others (alone or in an institution)), types of residence (rural, urban), and income (less
than 6000, 6001-20,000, 20,001-40,000, above 40,000; measured in Renminbi (RMB), the
Chinese currency).

Furthermore, in order to examine the possible correlates with mental health outcomes,
we also selected a set of health and wellbeing measurements: exercise status (no, yes),
quality of sleep (others (including those who reported bad and neutral), good), life satisfac-
tion (others (including those who reported bad and neutral), good), and chronic conditions
requiring inpatient treatments in the past two years (none, yes).

Statistical Analysis

For statistical analysis, we employed panel logistic regression models to examine older
adults’ loneliness, depression, and loss of interest, given that our outcomes were all dichot-
omous. Compared with the cross-sectional study design, which only provides a snapshot
of the associations, the major advantage of adopting a panel analysis is that the approach
enables the researchers to examine the potential variances in mental health measurements
in different time points by considering intra-individual variability (Hsiao, 2007). In addi-
tion, panel analysis may help strengthen the capacity to consider the complexity of human
behavior (Hsiao, 2007) and other chronic conditions like mental health issues. Because of
the potential gender disparities of woman being more likely to have mental health prob-
lems than man (Riecher-Rossler, 2017; Yu, 2018), we performed gender-stratified models
to examine the potential gender differences between older men and women. In each sex,
model 1 examined loneliness, model 2 examined depression, and model 3 examined loss
of interest.

To conduct panel analysis, we selected older adults who fully answered all questions of
interest in two waves. We removed missing information or participants who only responded
to only one of the surveys. Next, we merged the two waves together with complete
responses from study participants. In the final study sample, there were a total of 3098 and
2776 observations from male and female participants, respectively (total n=5874). Each
older adult provided two sets of complete responses, with 1549 males and 1388 females
participating in the survey. For regressions, we reported adjusted odds ratio (AOR=1.00
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is the reference level) and 95% confidence interval (95% CI) as main results. Our statistical
tests were two-tailed with a level of significance of 0.05 (p <0.05). We used the publicly
available statistical package R (version 3.6.1) for all statistical analyses. Package “GLM-
Madaptive” was used for panel data analysis (Rizopoulos, 2022).

Results
Sample Characteristics

Table 1 shows the sample characteristics of observations from male participants. In the
overall sample, approximately 39.1%, 24.7%, and 36.2% were non-smokers, former smok-
ers, and current smokers, respectively. For alcohol use status, around 50.1% were non-
users, 19.5% were former users, and 30.4% were current users. Among male study partici-
pants, more than 90% of them were under 95 years of age. Most older males received some
level of formal education (1 years or above), were married, lived with household members,
resided in urban communities, and had lower level of income (lower than 20,000 RMB per
year). In terms of health-related measurements among older males, approximately 42.7%
exercised, 68.4% reported good sleep quality, 65.9% had good life satisfaction, and 78.2%
did not have any chronic conditions that required inpatient treatments in the past 2 years.

Table 2 shows the sample characteristics of observations from female participants.
In the overall sample, approximately 89.3%, 4.9%, and 5.8% were non-smokers, former
smokers, and current smokers, respectively. For alcohol consumption, nearly 87.2% were
non-users, 5.0% were former users, and 7.8% were current users. Among female study
participants, about 13.2% were above 95 years of age, which was higher than the male par-
ticipants. Most older females received no formal education, were not married, lived with
household members, resided in rural communities, and had lower level of income (lower
than 20,000 RMB per year). In terms of health-related measurements among older females,
approximately 35.3% exercised, 59.7% reported good sleep quality, 66.7% had good life
satisfaction, and 77.7% did not have any chronic conditions that required inpatient treat-
ments in the past 2 years.

Tables 1 and 2 also provided comprehensive descriptive statistics categorized by loneli-
ness, depression, and loss of interest among older males and females, respectively.

Associations of Smoking and Alcohol Consumption with Loneliness, Depression,
and Loss of Interest Among Chinese Older Males and Females

Table 3 shows the associations of smoking and alcohol use behaviors with loneliness,
depression, and loss of interest among male and female participants. First, we discussed the
study results from male participants. In the first model, neither smoking nor alcohol con-
sumption was associated with loneliness. In the second model regarding depression, former
and current smokers had higher odds of reporting depression (all p <0.05), compared with
older adults who did not smoke at all. Former alcohol consumption also was positively
associated with depression. For loss of interest, current smoking status was positively asso-
ciated with loss of interest (AOR=1.51, 95% CI: 1.09, 2.09; p <0.05).

Next, we showed the study results from female participants. Among females, we only
observed that participants who reported current alcohol consumption had higher odds of
reporting depression (AOR=1.87, 95% CI: 1.23, 2.83; p<0.01), compared with female
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participants who did not consume alcohol at all. Former alcohol consumption was posi-
tively associated with loneliness (p <0.05). No smoking-related category was associated
with mental health measurements among female participants.

Discussion

We used panel logistic regression models, controlled for sociodemographic and health
related variables, to examine the associations of smoking and alcohol consumption status
with loneliness, depression, and loss of interest among Chinese older males and females.
With the adoption of panel data, the capacity for accounting the complexity of human
behavior and intra-individual variability may be strengthened in two difference time points
(Hsiao, 2007). The use of a large study sample, such as CLHLS, was able to increase the
generalizability of our study findings.

It was found that in older Chinese males, being a current smoker was positively associ-
ated with loss of interest between the two survey waves, but not loneliness. We suspected
that such an association exists due to the sense of control from choosing to smoke voluntar-
ily, meaning that when someone begins experiencing loss of interest, they start engaging in
activities to feel rewarding and take control again, such as smoking behavior.

A study by Fidler and West (Fidler & West, 2009) found that among a general pop-
ulation of smokers, nicotine has the perceived ability to manage mood, such as through
stress relief. Such perception by smokers could at least partly explain why individuals
who reported loss of interest were current smokers. This also may imply to our findings in
depression, given that we observed that current smoking status was associated with higher
odds of depression. This is different from current alcohol consumption, given that alcohol
is a type of depressant, which can break the balance in human body and, eventually, can
alter an individual’s neuropsychological functioning (Hilliard, 2021). But smoking a ciga-
rette does not usually reveal such effects immediately.

However, our study did not demonstrate an association between loneliness and alcohol
consumption among older males. It might be possible that male study participants were
reluctant to admit the feeling of loneliness, again due to the rich social transitions of the
Chinese society, and admitting to loneliness potentially being perceived a sign of weak-
ness or inferiority. In fact, alcohol consumption is often considered one of the methods
to show courage and strength among friends and colleagues in China (Mou & Lin, 2020).
This context is especially common among males; men could lose “face” among his peers
if he refuses a drink. This social phenomenon may help interpret the insignificant find-
ing between loneliness and alcohol consumption among Chinese males. Nevertheless, it
also has been observed that loneliness was associated with decreased alcohol consumption
frequency among middle-aged and older adult drinkers in the USA (Canham et al., 2016).
This may indicate a cultural gap between the east and the west. Therefore, further research
efforts are warranted to address these knowledge gaps, and potential cultural disparities
between the eastern and western culture also need to be examined.

Among older females, participants who reported current alcohol consumption had
higher odds of reporting depression, compared with those who did not use alcohol at all.
The Chinese culture has a deep history of social drinking, and a study of individuals in
Wuhan City, China, found that having friends and colleagues with deviant alcohol con-
sumption was a risk factor for alcohol abuse (Zhang et al., 2004). It has been found pre-
viously that weak connectedness with friends was associated with depressive symptoms

@ Springer
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(Ge et al., 2017). This may indicate the association between current alcohol consumption
and depression that we observed in this present research. Unfortunately, these discussions
were only based on previous research findings and speculations because we did not have
information regarding social drinking from the CLHLS dataset. Interestingly, such associa-
tion between current alcohol consumption and depression was not observed among older
males. Further research efforts should continue to examine the potential gender disparities
on alcohol consumption and depression.

There are several policy implications for our findings. First of all, policymakers can
place more emphasis on helping elderly Chinese people engage in healthy and enriching
hobbies such as sports and reading, maybe via community-based centers/events, since it
is possible that having hobbies may help them feel less of a need to continue smoking
cigarettes, especially Chinese males. In regard to former alcohol consumption and develop-
ment of depression among the men, we suggest that alcohol cessation programs incorpo-
rate mental health and wellness into the programs, so those who may seek help via these
programs can hopefully recognize and prevent the symptoms of depression and seek help
for such issues if necessary. Among the Chinese elderly women, a potential policy implica-
tion for the observation that current alcohol drinkers had higher odds of reporting depres-
sion would be education on healthy activities and gatherings that do not involve the use
of alcohol; moreover, training peer educators who can ultimately educate people in their
social circle about the harmful effects of alcohol on mental health may also be beneficial.

Adjusting cultural norms may be another approach. Because of the normalized culture,
previous studies have observed some counterintuitive study results related to sleep. In Gu
et al. (2010) and Lee et al. (2021), despite two very different analytical approaches in both
studies, they all observed that smoking and alcohol consumption were associated with bet-
ter sleep quality. In particular, Lee et al. (2021) also mentioned that the cultural norms of
smoking and alcohol consumption may be a factor to affect older adults’ well-being and
sleep. Therefore, providing educational protocols for adjusting the culture of smoking and
alcohol consumption might be a key for the next generation and, eventually, reduce the
potential negative consequences related to mental health. More research should follow up
the role of cultural norms and perception of smoking and alcohol consumption.

A few study limitations exist. First, because we only used the 2011-2012 and 2014
waves of CLHLS for this research, we were unable to examine smoking and alcohol con-
sumption since the outbreak of coronavirus disease (COVID-19). The situation of sub-
stance use behavior and mental health and/or wellbeing among Chinese older adults may
have changed after the outbreak. Second, we only applied two waves of longitudinal data
from CLHLS for this research. This is mainly because some questions regarding mental
health measurements were inconsistent, or some questions have been redefined. Therefore,
we chose to adopt only the 2011-2012 and the 2014 waves in order to capture three impor-
tant mental health-related measurements in a single research effort: loneliness, depression,
and loss of interest. Third, we only looked into smoking and alcohol consumption statuses
in this present research. Responses regarding the amount of consumption for each sub-
stance had many inconsistencies and missing values in between the study periods. With the
inclusion of the amount of consumption, we might need to excessively impute data, mak-
ing the study estimates less accurate.

Next, we should note that the proportion of older women smoking or using alcohol
was smaller than for older men. For example, among older women, only 5.3% smoked.
With smaller sample sizes among older women, the statistical power may not be as strong.
We should be careful about making a conclusive claim for Chinese older women. Further
research efforts should continue to investigate this topic of interest with larger sample, in
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which case the statistical power and generalizability may increase. Last but not least, as we
relied on a secondary dataset, self-reported bias might occur. However, this is a common
study limitation in most survey-based research. A previous population-based study already
has shown that self-reported health measurements were consistent to reflect individuals’
objective health conditions (Wu et al., 2013). The self-reported mental health measure-
ments in this research may provide sufficient information to describe Chinese older adults’
objective mental health. Therefore, this limitation should not be a primary concern for this
research.

Conclusion

Despite these limitations, this present study adds to the body of literature to examine the
associations of smoking and alcohol consumption with mental health issues among Chi-
nese older adults such as loneliness, depression, and loss of interest, with the adoption of
the panel logistic regression models. We carried out a secondary data analysis to examine
this topic of interest by using a secondary dataset, CLHLS. Some gender disparities were
observed between older men and women. The general findings indicated that older men
who were current smokers had higher odds of reporting depression and loss of interest.
Older women who were current alcohol users had higher odds of reporting depression,
compared with those who did not use alcohol at all, but this association was not observed
in older men. Smoking-related categories were not associated with mental health outcomes
among older females in this research. We suggest that, with available clinical data, more
research should continue to examine this topic of interest. The long-term effects of smok-
ing and alcohol consumption on developing mental health issues among Chinese older
adults should be investigated further.
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