
Smoking and depressive symptoms in
Chinese elderly in Hong Kong

Introduction

Smoking is the single most preventable cause of
morbidity and mortality (1). Depression is becom-
ing an increasingly prevalent public health prob-
lem, and most prospective studies show that
depression is predictive of all-cause mortality (2).
Most studies found cigarette smoking increased

the risk of major depression and depressive symp-
toms in adults (3– 5) and in adolescents (6), but
there were some conflicting results (7). Major
depression or depressive symptoms were associated
positively with smoking initiation, smoking con-
tinuation, nicotine dependence, and more severe
levels of dependence, and negatively with smoking
cessation (3– 5, 8, 9).
Such evidence in the elderly population is sparse

and controversial. A cross-sectional study in Finns
aged 60 years or over reported a positive relation-
ship between depression and smoking in men, and
a negative relationship in women, the latter
contradicted the previous findings in women (10).
A 3-year prospective study of the elderly in the
United Kingdom found that current smoking
predicted the development of depression, while a
past history of smoking did not (11). However, the
relationship was not examined separately for men

and women. Another longitudinal study in the
United States reported that at baseline current
smokers had the highest prevalence of clinically
significant depression scores (11.2%), followed by
never smokers (9.6%) and former smokers (7.1%);
and women, but not men, who had depressive
symptoms were more likely to quit smoking than
non-depressed counterparts after 3 years of follow-
up (12). Their findings challenged prior reports
that depressed smokers were less likely to quit
smoking than non-depressed smokers. A cross-
sectional study of the oldest-old Finns aged
85 years or over showed that current smoking
was associated with minor depression only in
women but not in men, and smoking was not
related to major depression in both sexes (13). A
recent cross-sectional study of Medicare members
aged 65–103 years in the United States showed
that smoking and depression were linked in the
elderly as in younger populations (14), but the
authors did not separately analyse the association
for men and women.
Most studies combined former smokers with

current smokers, which may bias the results because
the association with depression in these two groups
may be different (15). Some reported that former
smokers were similar to current smokers, being
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Objective: To examine the association between smoking and
depressive symptoms among Chinese elderly in Hong Kong.
Method: Cross-sectional data on smoking and depressive symptoms
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Conclusion: Smoking is positively associated with depressive
symptoms in Chinese elderly. Health care workers should be vigilant
about the detection of depressive symptoms in elderly smokers.
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more likely to suffer from depression than never
smokers (16); while others reported no significant
difference between former smokers and never
smokers (17). It should also be noted that the
relationship between smoking and depression was
based on studies on Western populations, and no
study in Chinese or other Asians was reported.

Aims of the study

To examine the association of depression with
current and former smoking in a large sample of
Chinese elderly men and women in Hong Kong,
which is the most westernized Chinese city in which
the tobacco epidemic is at a more advanced stage
than China mainland.

Material and methods

Sample

This cross-sectional study included all 56 167 clients
aged 65 or over, who first voluntarily enrolled in one
of 18 Elderly Health Centres from July 1998 to
December 2000 in Hong Kong. The centres were
established by the Department of Health to deliver
health examination and primary health care for the
aged with an annual follow-up. Structured inter-
views and clinical examinations were carried out by
trained nurses and doctors. Additional details have
been reported previously (18).

Measures

Current smokers were persons who had ever
smoked an average of at least one cigarette a day
for at least 1 year and who were still smoking.
Former smokers were ever smokers who had
stopped smoking for at least 1 year. Never smokers
were those who had never smoked as many as one
cigarette a day or equivalent for at least 1 year.
Depressive symptoms in the previous 7 days

were measured using the Chinese version of the
15-item Geriatric Depression Scale (GDS-15) (19),
with one score for each positive symptom. The
GDS is a widely used screening instrument for
depressive symptoms in the elderly, and it has the
advantage of a simpler response format than the
Center for Epidemiologic Studies Depression Scale
(CES-D) and Beck Depression Inventory (BDI).
Some studies have shown good correlations
between the GDS and the BDI, and between
both of these scales and clinical diagnoses of
depression (20). The Chinese version of GDS-15,
with an optimum cutoff of ‡8, has good sensitivity
and specificity of 0.96 and 0.88, respectively (19).

Other information collected included (i) demo-
graphic characteristics: sex, age, educational
attainment; (ii) socioeconomic factors: major
source of income, monthly personal expenditure,
regular contact with relatives; (iii) lifestyle habits:
alcohol drinking, regular physical activity, nutri-
tional problems such as eating difficulties, uninten-
tional weight loss during past 6 months; (iv)
physical health: (a) history of diagnosis of any
common chronic diseases such as hypertension,
diabetes mellitus, heart disease; (b) hospitalization
during the past year; (c) history of fall; (d) taking
regular medication; (e) self-rated health compared
with peers in similar age groups (better, normal or
worse); (v) functional abilities based on Activities
of Daily Living (ADL) (Katz index) and Instru-
mental Activities of Daily Living (IADL) scales
(21); (vi) cognitive ability based on the Abbreviated
Mental Test (AMT)-Modified (22); and (vii) body
mass index (BMI; weight in kg divided by height in
meter squared) with height and weight measured
by trained nurses, and the level of obesity
was determined according to the World Health
Organization guidelines for the Asian Pacific
population (23).

Statistical analysis

All analyses were performed using SPSS version
11.0. Differences of proportions were tested by chi-
square test. Mantel–Haenszel test was used for
testing linear trend of proportions. Multivariable
logistic regression was used to calculate adjusted
odds ratios (OR) and 95% confidence intervals
(CI) of depressive symptoms for smoking categor-
ies adjusting for age, education attainment, alcohol
drinking, physical activity, eating difficulty, weight
loss, common chronic diseases, regular medica-
tions, admission to hospital, regular contact with
relatives, monthly personal expenditure, body mass
index, functional disability, cognitive impairment,
and self-rated health.
Ethics approval was obtained from the Ethics

Committee of the Faculty of Medicine, the Uni-
versity of Hong Kong. The study complied with
the Declaration of Helsinki.

Results

Among the 56 167 subjects, 37 416 (66.7%) were
women. The mean age (±SD) of men and women
were 72.8 years (±5.4) and 73.1 years (±5.8),
respectively. A comparison of our sample with
the Hong Kong population census 2001 showed
that women and younger-old subjects were over-
represented (Table not shown) (24).
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Table 1 shows that men had higher levels of
educational attainment, and were more likely to
smoke and drink and less likely to exercise than
women. Fewer men had functional disability,
cognitive impairment, and common chronic dis-
eases. Men had better self-rated health, but were
more likely to have been admitted to hospital in the
previous year. Men were significantly more likely
than women to be current smokers (20.3% vs.
4.0%) and former smokers (40.8% vs. 7.9%),
(P < 0.001). The prevalence of depressive symp-
toms was 4.9% in men and 7.9% in women
(P < 0.001). All the other differences between
men and women were statistically significant.
Table 2 shows that the prevalence of depressive

symptoms increased with intensity of smoking
(never smoker, former smoker, and current smok-
ers) for both men and women, from 3.7 and 7.4%
among never smokers to 7.0 and 11.3% among
current smokers. Both tests for linear trend in men
and in women were statistically significant
(P < 0.001). The prevalence of depressive symp-
toms among male current smokers increased with
daily cigarette consumption with a statistically
significant linear trend, but such an association was
not observed in women.
Table 3 shows that both male and female current

smokers were significantly more likely to suffer
from depressive symptoms compared with never
smokers (for males OR ¼ 1.62, 95% CI: 1.34–1.96;
and females OR ¼ 1.43, 95% CI: 1.20–1.70). A
significant OR of 1.29 (95% CI: 1.12–1.47) was
also observed in female former smokers, but that
of 1.18 (95% CI: 0.99–1.40) in male former
smokers was marginally non-significant. Former
smokers were less likely to have depressive symp-
toms than current smokers (for male former
smokers OR ¼ 0.74, 95% CI: 0.62–0.88; and for
female former smokers OR ¼ 0.91, 95% CI: 0.73–
1.13), although the association was significant only
in men. Overall, with men and women combined,
both current and former smokers were more likely
to suffer from depressive symptoms than never
smokers, with significant positive linear trends
between depressive symptoms and intensity of
smoking (never smokers, former smokers, and
current smokers). Compared with current smokers,
former smokers were less likely to have depressive
symptoms. For current smokers, there was a
significant positive linear trend between depressive
symptoms and daily cigarette consumption only in
men, but not in women. We have also tested the
moderating effects of alcohol, physical exercise,
and BMI on the association between smoking and
depressive symptoms, but none of the interaction
terms was statistically significant.

Discussion

We found that both male and female current
smokers were about 50% more likely to suffer from

Table 1. Demographic characteristics, lifestyle habits, physical health and
depressive symptoms of the clients of elderly health centres in Hong Kong

Characteristics

Men Women

P-valuen %* n %*

Age (year) <0.001
65–69 6128 32.7 12 377 33.1
70–74 6393 34.1 12 036 32.2
75–79 3875 20.7 7709 20.6
80–84 1689 9.0 3528 9.4
85 or over 665 3.5 1767 4.7

Sex 18 750 33.4 37 417 66.6
Education <0.001

Secondary or above 5674 30.3 3628 9.7
Primary 9703 51.7 10 891 29.1
Uneducated, can read and write 1939 10.3 7522 20.1
Illiterate 1434 7.6 15 376 41.1

Smoking <0.001
Never smoker 7292 38.9 32 954 88.1
Current smoker 3800 20.3 1506 4.0
Former smoker 7657 40.8 2956 7.9

Number of cigarettes consumed daily for current smokers <0.001
1–9 1443 39.4 937 66.4
10–20 1623 44.3 393 27.9
More than 20 595 16.3 81 5.7

Alcohol drinking <0.001
Never drinker 9489 50.6 31 979 85.5
Ever drinker 9259 49.4 5437 14.5

Regular exercise <0.001
Yes 15 579 83.1 31 986 85.5
No 3170 16.9 5430 14.5

Weight loss of about 4.5 kg or more in past 6 months 0.005
Yes 549 2.9 945 2.5
No 18 200 97.1 36 470 97.5

BMI (kg/m2) <0.001
<18.5 (underweight) 1101 5.9 1964 5.3
18.5–22.9 (normal weight) 6282 33.6 11 526 30.9
23.0–24.9 (at risk of obesity) 4475 23.9 8102 21.7
25.0 or over (obesity) 6855 36.6 15 732 42.1

Regular contact with relatives <0.001
Yes 18 089 96.5 36 399 97.3
No 660 3.5 1014 2.7

Monthly personal expenditure (US$1 ¼ HK$7.80) <0.001
<HK$1000 2253 12.0 6389 17.1
HK$1000–1999 6809 36.3 14 705 39.3
HK$2000 or over 9688 51.7 16 319 43.6

Any common chronic disease� <0.001
Yes 15 062 80.3 32 574 87.1
No 3687 19.7 4841 12.9

Any admission to hospital last year <0.001
Yes 2660 14.2 4762 12.7
No 16 090 85.8 32 655 87.3

Functional disability (ADL and IADL >12) <0.001
Yes 996 5.3 3285 8.8
No 17 754 94.7 34 126 91.2

Cognitive impairment (AMT < 8) <0.001
Yes 378 2.0 3076 8.2
No 18 360 98.0 34 308 91.8

Self-rated health (compared with peers in similar age groups) <0.001
Better 5614 29.9 7803 20.9
Normal 12 116 64.6 26 238 70.1
Worse 1019 5.4 3372 9.0
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depressive symptoms than never smokers, which
was consistent with most of the previous reports
(11, 12, 16, 17). Former smokers were about 20%
more likely to be depressed compared with never
smokers, but they were 20% less likely to have
depressive symptoms than current smokers, which
was consistent with most of the previous reports (8,
16, 25). Salive et al. reported that depressed female
elderly smokers were more likely to quit smoking
than their non-depressed counterparts, which chal-
lenged most earlier reports on younger populations
that depressed smokers were less likely to quit
smoking than non-depressed smokers (12). The
authors argued that the effect of depression on
smoking cessation might differ by age and sex.
Our results on Chinese elderly contradict Salive’s
report, which warrant further prospective
studies about the effect of depression on smoking
cessation.

To the best of our knowledge, significantly
positive linear trends between depressive symptoms
and intensity of smoking (never smoker, former
smoker, and current smoker) observed in the
present study for both male and female elderly
have never been reported previously. For current
smokers, there was a significant positive linear
trend between daily cigarette consumption and
depressive symptoms only in men, but not in
women. The latter could be due to the small
number of women who smoked more than 10
cigarettes daily. Some authors suggested that
depression might have stronger associations with
nicotine dependence rather than smoking per se
(5, 26, 27). Our finding that depressive symptoms
increase with daily cigarette consumption supports
this suggestion as heavy smokers are more likely to
be nicotine-dependent.
The main limitation of our study was the

uncertainty about the temporal sequence of smo-
king and depression because of the cross-sectional
design. As depressive symptoms were measured
during interview, whereas among former smokers,
quitting had occurred at least 1 year ago, our
finding that former smokers had less depression
than current smokers tended to suggest that
quitting might reduce depressive symptoms. How-
ever, it was possible that depressive symptoms had
already existed in some smokers before they quit
smoking, and those who had less depressive
symptoms could have less trouble in quitting.
Another limitation could be selection bias. Because
the Elderly Health Centres tend to attract clients
who voluntarily come to the clinics, our results
may not be generalized to those who have more
severe depression or are home-bounded. In a
previous survey of 877 male and 734 female

Table 1. Continued

Characteristics

Men Women

P-valuen %* n %*

Depressive symptoms (GDS ‡ 8) <0.001
Yes 917 4.9 2938 7.9
No 17 823 95.1 34 441 92.1

Subjects with missing data were excluded.
*Except for sex, all percentages are column percentage.
�Positive if the subject has the history of any diagnosis of the following common
chronic diseases: hypertension, diabetes mellitus, heart disease, musculoskeletal
diseases (including osteoarthritis, rheumatoid arthritis, gout, low back pain, frozen
shoulder), chronic obstructive airways disease/asthma, hypercholesterolaemia,
cerebrovascular accident, cataract, glaucoma, hearing loss, urinary incontinence,
fecal incontinence, mental illness, or any other specific disease.
BMI, body mass index; ADL, activities of daily living; IADL, instrumental activities
of daily living; AMT, abbreviated mental test-modified; GDS, Geriatric Depression
Scale.

Table 2. Prevalence of depressive symptoms by
smoking behaviour in the clients of elderly health
centres in Hong Kong

Men Women Total

Total

Depressive
symptoms

Total

Depressive
symptoms

Total

Depressive
symptoms

n % n % n %

Smoking
Never smoker 7287 267 3.7 32 928 2447 7.4 40 215 2714 6.7
Former smoker 7653 384 5.0 2948 321 10.9 10 601 705 6.7
Current smoker 3800 266 7.0 1503 170 11.3 5303 436 8.2

Test for trend
P-value <0.001 <0.001 0.002

Number of cigarettes consumed daily for current smokers
1–9 1443 88 6.1 935 113 12.1 2378 201 8.5
10–20 1623 115 7.1 392 42 10.7 2015 157 7.8
More than 20 595 58 9.7 81 8 9.9 676 66 9.8

Test for trend
P-value 0.006 0.390 0.593

Subjects with missing data were excluded.
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Chinese elderly aged 70 or over in Hong Kong
selected by stratified random sampling with a
response rate of 60%, the adjusted prevalence of
depressive symptoms was 29.2% for men and
41.1% for women using the same screening
instrument as ours (19). These prevalence ratios
appeared to be much higher than those in our
study, probably because of the different sampling
methods and age distributions. Some suggested the
relationship between smoking and psychiatric
illness is more robust in the younger age groups
than in the elderly (28), hence the relationships
between smoking and depression in the elderly
could be underestimated because of survivor effect.
The strengths of our study include the large sample
size, the adjustment of more potential confounders
than previous studies, and stratified analysis across
sex and different smoking status. As Hong Kong is
at a fairly advanced stage of the epidemic of
tobacco deaths than China mainland and most
Asian countries (29), we had a higher proportion of
former smokers, which allowed their comparison
with current and never smokers.
The mechanism behind the association between

smoking and depression was hypothesized that
nicotine might predispose to depression via its
effect on neurotransmission pathways implicated in
affect disorders (3, 9, 15, 30). A second explanation
is the notion of self-medication, as smokers use
nicotine to medicate their depressed mood, and the
reinforcing effects of nicotine’s mood-altering
characteristic are especially powerful in depressed

smokers (3, 9, 15, 30). Another explanation is that
the association might support the plausibility of
shared genetic or environmental predispositions
that independently increase the risk of having both
conditions (3, 9, 15, 30). More studies about the
nature and the basis of these relationships between
smoking and depression are warranted.
The results of this study have identified the

effects of smoking on depression, which are not
commonly recognized by most smokers especially
those in China and in Asia. Most smokers believe
that smoking can relieve the feelings of stress (31).
Our results and others should be useful to warn
smokers that cigarette smoking is detrimental not
only to their physical health but also to their
mental health. Another implication of our finding
is the importance of screening smokers� vulnerab-
ility to depression. Some former smokers could still
have more depression than never smokers and their
symptoms need to be monitored. On the contrary,
depression has also been implicated as a reason for
failure at smoking cessation (5, 9). Smoking
cessation rates could be improved by incorporating
depression screening procedures and antidepres-
sion treatment if depression is detected. A few
randomized clinical trials of bupropion, an anti-
depressant, showed positive effects on quitting in
smokers with a past history of depression (32).
Further, research on the efficacy of screening for
depression and antidepressant treatment on quit-
ting in elderly smoker is warranted. A follow-up of
the present cohort would be useful to study the

Table 3. Adjusted odds ratios (OR) 95% confidence
interval (CI) for depressive symptoms for smoking
and quitting in the clients of elderly health centres
in Hong Kong

Men� Women� Total�

Smoking
Never smoker 1.00 1.00 1.00
Former smoker 1.18 (0.99–1.40) 1.29 (1.12–1.47)* 1.22 (1.10–1.36)*
Current smoker 1.62 (1.34–1.96)* 1.43 (1.20–1.70)* 1.54 (1.36–1.74)*
Test for trend

OR§ (95% CI) 1.27 (1.15–1.40)* 1.22 (1.13–1.32)* 1.24 (1.17–1.31)*
P-value <0.001 <0.001 <0.001

Quitting
Current smoker 1.00 1.00 1.00
Former smoker 0.74 (0.62–0.88)* 0.91 (0.73–1.13) 0.80 (0.70–0.92)*

Number of cigarettes consumed daily for current smokers
1–9 1.00 1.00 1.00
10–20 1.22 (0.90–1.65) 0.81 (0.53–1.22) 1.06 (0.84–1.34)
More than 20 1.61 (1.10–2.34)* 0.73 (0.32–1.67) 1.34 (0.97–1.85)
Test for trend

OR– (95% CI) 1.26 (1.05–1.52)* 0.83 (0.60–1.14) 1.13 (0.97–1.33)
P-value 0.015 0.251 0.117

*P < 0.05 considered significant.
�Adjusted for age, education attainment, alcohol drinking, physical activity, eating difficulty, weight loss, common
chronic diseases, regular medication, admission to hospital, regular contact with relatives, monthly personal
expenditure, body mass index, functional disability, cognitive impairment, and self-rated health.
�Adjusted for all variables above� and sex.
§Adjusted odds ratio for depressive symptoms per unit increase in smoking categories.
–Adjusted odds ratio for depressive symptoms per unit increase in daily cigarette consumption categories for current
smokers.
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temporal relationship between baseline depressive
symptoms and future smoking status, and between
baseline smoking status and future depressive
symptoms in Chinese elderly.
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