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ABSTRACT

INTRODUCTION Literature exploring smoking status and its association with depression
among the elderly population using nationwide data in Malaysia is limited. Hence,
a nationwide survey to determine the prevalence of smoking and depression
among the elderly (aged =60 years) population was undertaken.

METHODS This secondary dataset analysis used data from the National Health and
Morbidity Survey (NHMS) 2018. Data from 3914 participants were collected
on elderly health in the Malaysian population. Sociodemographic characteristics
were recorded. Smoking status was grouped as current smokers, former smokers,
and non-smokers. A validated Malay language version of the Geriatric Depression
Scale (M-GDS-14) was used to screen for depression among the elderly.

RESULTS There was a significant association between smoking status with location,
gender, employment status, marital status, ethnicity, education level, income,
and depression. Current smokers are significantly higher in rural than urban
areas. Among depressed participants, 65.7%, 17.1% and 17.2% were non-smokers,
former smokers and current smokers, respectively. Multiple logistic regression
showed that single (unmarried/separated/ divorced/widowed) participants
were more likely to be depressed compared to married participants (AOR=1.68;
95% CI: 1.16-2.43). Whilst unemployed participants were more likely to be
depressed than those who were employed (AOR=1.72; 95% CI: 1.22-2.44). Other
Bumiputras were more likely to have depression compared to Malay, Chinese and
Indian participants. Participants without formal education were more likely to be
depressed compared to those having tertiary education. These participants have a
2-fold increased risk of depression (AOR=2.13; 95% CI: 1.02-4.45). Participants
whose monthly salaries were <2000 MYR (AOR=3.67; 95% CI: 1.84-7.31) and
1000-1999 MYR (AOR=2.71; 95% CI: 1.23-5.94) were more likely to have
depression compared with those who had received >3000 MYR. Ever smokers
were more likely to be depressed than non-smokers (AOR=1.68; 95% CI: 1.23-
2.29).

concusions Elderly Malaysians are indeed at risk of developing depression
particularly if they had ever smoked. Public health awareness and campaigning
are pertinent to disseminate these outcomes in order to spread the awareness
associated with smoking-related depression.
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INTRODUCTION
With an ageing global population, identifying and

comprehending the impact of smoking on mental
health issues, particularly depression, in later
life becomes pertinent not only for healthcare
professionals but also for policymakers.

The National Health and Morbidity Survey
for the year 2018 found that 11.2% of the elderly
population reported having depressive symptoms'. In
addition, this survey reported that elderly dwellers
from rural areas were more likely to experience
depression (14.4%) than those from urban areas
(10.1%). Individuals who were single (never married/
separated/divorced/widowed) (17.0%; 95% CI: 13.48-
21.11) had more depressive symptoms than those
who were married (8.6%; 95% CI: 7.14-10.40). The
elderly people who were unemployed (unemployed/
retiree/homemaker) had a higher predominance of
depressive symptoms (12.7%; 95% CI: 10.58-15.13)
compared to those who were employed. In regard to
income, the elderly with the lowest income had the
highest prevalence of depressive symptoms®.

Smoking among the elderly population has gained
momentum recently, and as the proportion of the
elderly population is expected to increase in the
coming years, it is expected that there will be a rise
in smoking-related diseases®. However, research
examining the effect of smoking on depression in the
elderly is limited*. According to a local study®, the
prevalence of current smokers and ex-smokers among
the elderly was 15.2% and 13.1%, respectively.

Among the elderly participants, previous
studies had examined the link between smoking
and chronic respiratory diseases®, diabetes and
hypercholesterolemia®, dental caries and periodontitis’,
quality of life® as well as socioeconomic determinants®.

There is limited information on the basic
mechanism linking smoking and depression. Smoking
was described as having a pleasure-enhancing effect,
an anxiety-lowering effect, and eliminating distress'’.
Anhedonia, anxiety sensitivity, and distress tolerance
were three vulnerability factors implicated in smoking
under the transdiagnostic emotional vulnerabilities
framework. Additionally, this model proposes that
anhedonia intensifies the pleasure-enhancing
effect, anxiety sensitivity intensifies the anxiety-
lowering effect, and poor distress tolerance increases
distress elimination among smokers with depression
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or anxiety'’.

Furthermore, a systematic review reported
inconsistent evidence in the direction of the link
between smoking and depression''. Depression or
anxiety at baseline was associated with subsequent
smoking behavior in almost half of the studies
reviewed. This could be explained by the self-
medication theory, which postulates that people
with depression or anxiety smoke to alleviate their
symptoms. Almost a third of the studies supported
an alternative hypothesis, described as prolonged
smoking putting individuals at higher susceptibility
to environmental stressors, leading to depression or
anxiety. Besides, there were few studies that reported
a bi-directional link, while some studies found no
association'".

There is a dearth of information investigating the
association between smoking and depression among
the elderly population on a national basis. Therefore,
we undertook a nationwide survey to determine the
association between smoking and depression among
the elderly population in Malaysia.

METHODS

This is a secondary analysis of data derived from
the 2018 National Health and Morbidity Survey
(NHMS) on the health of older adults, conducted by
the Institute for Public Health, National Institutes of
Health, Ministry of Health, Malaysia'. The NHMS 2018
was a cross-sectional, population-based, nationally
representative survey, in which data collection was
conducted between August 2018 and October 2018.
The target populations of this survey were the pre-
elderly aged 50-59 years, and the elderly aged =60
years. The Medical Research and Ethics Committee
of the Ministry of Health Malaysia had approved this
study (NMRR-17-2655-39047).

Sampling method

The sampling frame of the survey was provided by
the Department of Statistics of Malaysia, which was
updated in 2017. Malaysia is geographically divided
into about 83000 enumeration blocks (EBs). Each
EB comprised approximately 80-120 living quarters
(LQs), with an average household size of 4. This
survey used multiple-stage cluster sampling. First,
Malaysia was stratified into states. Second, each state
was further stratified into urban and rural areas. The
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total number of EBs selected was proportionate to
the population size. A total of 60 EBs from urban
areas and 50 EBbs from rural areas were randomly
selected, which consisted of 5636 LQs. All household
members aged =50 years were recruited for the study.
The detailed description for this survey is explained in
the NHMS 2018 Methodology and General Findings
report'.

Study population

There were 3133 pre-elderly and 3959 elderly
participants recruited for the survey. We included
only 3914 elderly participants in the final analysis
after excluding non-citizen and missing data.

Data extraction

The data extracted from the NHMS 2018 were
respondents’ sociodemographic characteristics,
types of tobacco usage, and smoking status. The
sociodemographic characteristics collected were the
respondent’s current area of residence, gender, age,
ethnicity, marital status, employment status, monthly
income, and education level. The residential areas
were divided into two categories: urban and rural
areas. The ethnic groups comprised Malays, Chinese,
Indians, other Bumiputras (which were Indigenous
groups in Sabah and Sarawak), and other. Age was
classified into 3 groups: 60-69 years, 70-79 years,
and >80 years. The respondent’s marital status was
categorized into two entities: married and single
(unmarried/separated/divorced/widowed). The
education level was divided into 4 levels: no formal
education, primary education, secondary education,
and tertiary education. The employment status was
categorized as either employed or unemployed.
Individual monthly income was classified into <1000,
1000-1999, 2000-2999, and =3000 MYR (100
Malaysian Ringgit about US$22). The smoking status
was grouped as follows: ever smokers, which included
present smokers who had currently used any smoked
tobacco products daily or less than daily, former
smokers who had used tobacco products in the past;
and non-smokers who had never smoked in the past.
A validated Malay language version of the Geriatric
Depression Scale (M-GDS-14) was used for screening
depression among the elderly'”. The M-GDS-14 is an
interviewer-administered questionnaire consisting
of 14 questions requiring yes/no responses. For
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each question, a score of 1 is assigned for those who
answered ‘yes” and O for ‘no’, with the total score for
M-GDS-14 ranging 0-14. A respondent is identified
as having clinically significant depression'” if the
M-GDS-14 scale score is =6.

Statistical analysis

A weighting factor was applied to an individual’s data
to adjust for non-response and probability of selection
to account for the complex sample design and ensure
a sufficient representation of the elderly population in
Malaysia. The sociodemographic characteristics data
(residential location, gender, age, ethnicity, marital
status, education level, employment status, and
monthly individual income received), and smoking
status (non-smoker, former smoker, and current
smoker) and their link to depression are presented
as frequencies and percentages. The associations
between sociodemographic characteristics, smoking
status and depression were examined using Pearson’s
chi-squared test. A univariable logistic regression
was performed to assess the association between
sociodemographic characteristics, smoking status,
and the risk of depression. The variables with a
significance level of p<0.25 were entered into a
multivariable logistic regression analysis. Multiple
variable logistic regression was applied to determine
the association between smoking status and the risk of
depression among the elderly while adjusting for other
confounders such as residential location, gender, age,
ethnicity, marital status, education level, employment
status, and monthly individual income. The Hosmer-
Lemeshow test was used to examine the goodness
of fit of the model, and there were no significant
2-way interactions found among the variables. The
classification table and receiver operator characteristic
(ROC) curve were used to evaluate the predictive
accuracy of the logistic regression model. All statistical
analyses were carried out at the 95% significance level
using IBM SPSS Statistics for Windows version 26.

RESULTS

Table 1 depicts smoking status based on
sociodemographic characteristics and depression
profiles. There is a significant association between
smoking status and residential location, gender,
employment status, marital status, ethnicity, education
level, income, and depression. Current smokers are
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significantly higher in rural areas than in urban
areas. Among depressed participants, 65.7%, 17.1%,
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Multiple logistic regression (Table 2) shows that
single (unmarried/separated/ divorced/widowed)

and 17.2% were non-smokers, former smokers, and participants were more likely to be depressed compared

current smokers, respectively.

Table 1. Sociodemographic characteristics and depression profiles based on smoking status (N=3914)

Location
Urban

Rural
Gender
Male
Female

Age (years)
60-69
70-79

>80
Employment status
Employed
Unemployed

Marital status

Unmarried/separated/divorced/

widowed

Married

Ethnicity

Malays

Chinese

Indians

Other Bumiputras
Other

Education level
No formal education
Primary education
Secondary education
Tertiary education
Income (MYR)
<1000

1000-1999
2000-2999
>3000

Depression

No

Yes

1282
1515

839
1958

1808
787
202

564
2233

1076

1718

1789
564
104
285

55

605
1288
701
203

1826
541
220
172

2354
304

76.6
68.2

51.3
74.3

73.9
76.2
71.9

60.3
78.8

84.1

74.3

70.3
81.5
83.2
72.2
77.2

80.7
70.8
75.1
78.4

77.1
68.3
68.9
74.0

753
65.7

73.6-79.3
65.3-71.0

47.0-55.6
72.0-76.5

71.3-76.3
72.4-79.5
64.2-78.5

55.1-65.3
76.5-80.9

81.0-86.8

72.0-76.5

67.3-73.1
77.4-84.9
74.3-89.4
64.1-79.0
65.0-86.0

76.8-84.0
67.5-73.8
70.8-78.9
72.0-83.7

74.2-79.7
63.8-72.5
58.6-77.7
67.7-79.6

73.1-77.5
60.6-70.5

to married participants. In terms of employment status,

194
318

443
69

288
157
67

188
324

104

408

355
68

68
13

94
267
14

37

277
138
53
42

400
81

12.1
13.7

23.4
12.5

12.0
12.3
17.7

18.1
10.7

6.0

15.6

14.8
9.0
6.6

12.6

12.9

9.6
13.4
12.5
12.9

919
16.2
18.8
14.4

12.0
17.1

10.1-14.3
11.7-16.0

20.3-26.8
11.0-14.2

10.2-14.1
10.1-14.9
13.0-23.6

14.1-22.8
O2=123

4.6-7.9

13.5-17.9

12.8-16.9
6.6-12.2
3.1-13.4
8.7-18.0
7.3-21.7

7.3-12.6
11.4-15.7
9.9-15.8
8.5-19.3

8.2-11.9
13.0-20.1
12.8-26.8
10.0-20.3

10.3-13.8
17.2-13.2

*Pearson's chi-squared test. Bold indicates statistical significance at p<0.05. MYR: 100 Malaysian Ringgit about US$22.
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194
41

555
50

422
148
35

274
331

146

459

429
71
12
82
n

88
348
145

24

369
157
45
31

491
88

1.4
18.0

253
1.6

14.1
11.6
10.5

21.6
10.5

9.9

14.7

15.0

9.5
10.3
15.2
13.2

9.7
15.9
12.4

8.6

13.0
185
12.3
11.6

12.7
17.2

9.4-13.7
16.0-20.3

22.1-28.7
1.1-2.3

12.2-16.3
9.2-14.4

6.5-16.3.

18.1-25.7
9.0-12.1

7.7-12.5

12.7-17.0

13.0-17.2
7.2-12.4
4.7-20.9
11.3-20.0
11.6-14.9

7.5-12.4
13.8-18.2
9.8-15.7
55-13.3

11.2-15.1
12.6-19.0
8.3-17.8
7.7-17.1

11.1-14.6
13.2-22.2

<0.001

<0.001

0.08

<0.001

<0.001

0.001

0.008

0.040

0.004
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Table 2. Depression and its association with sociodemographic characteristics and smoking status among the

elderly* (N=3684)

Location
Urban (Ref.)
Rural

Gender

Male (Ref.)
Female

Age (years)
60-69 (Ref.)
70-79

>80

Marital status
Married (Ref.)

Unmarried/separated/divorced/
widowed

Employment status
Employed (Ref.)
Unemployed
Ethnicity

Malays

Chinese

Indians

Other Bumiputras (Ref.)

Other

Education level

No formal education
Primary education
Secondary education
Tertiary education (Ref.)
Income (MYR)
<1000

1000-1999
2000-2999

>3000 (Ref.)
Smoking status
Non-smoker (Ref.)

Ever smoker

1
1.50 (1.06-2.13)

1
1.13 (0.90-1.42)

1
3.04 (1.78-5.19)
1.81 (1.31-2.50)

1
2.17 (1.67-2.84)

1
1.98 (1.44-2.72)

0.56 (0.40-0.78)
0.31 90.18-0.73)
0.37 (0.18-0.73)
1

0.64 (0.34-1.18)

6.05 (2.99-12.26)
3.46 (1.70-7.02)
1.85 (0.84-4.09)
1

6.78 (3.23-14.20)
4.19 (1.81-9.71)
2.18 (0.70-6.83)
1

1
1.60 (1.29-1.97)

0.024

0.290

<0.001
<0.001

<0.001

<0.001

0.001
<0.001
0.005

0.153

<0.001
0.001
0.127

<0.001
0.001
0.179

<0.001

1
0.92 (0.60-1.4)

1
0.79 (0.55-1.13)

1
1.30 (0.91-1.87)
1.66 (0.93-2.98)

1
1.68 (1.16-2.43)

1
1.72 (1.22-2.44)

0.67 (0.47-0.94)
0.41 (0.20-0.83)
0.44 (0.19-1.00)
1

0.74 (0.37-1.47)

2.13 (1.02-4.45)
1.62 (0.772-3.42)
1.22 (0.56-2.66)
1

3.67 (1.84-7.31)
2.71 (1.23-5.94)
1.73 (0.60-5.02)
1

1
1.68 (1.23-2.29)

Tobacco Induced Diseases

0.690

0.199

0.148
0.088

0.006

0.003

0.022
0.014
0.049

0.385

0.045
0.199
0.619

<0.001
0.014
0.308

0.001

“Aged >60 years. AOR: adjusted odds ratio; multiple logistic regression was performed to determine the association between smoking status and risk of depression, while

adjusting for residential location, gender, age, ethnicity, marital status, education level, employment status, and monthly individual income in the logistic regression model.
No interactions were found between the independent variables (p>0.05). Classification of table showed the model correctly predicts 88.8% of the cases. Receiver Operation
Characteristic curve analysis showed area under the curve was 0.69. Bold indicates statistical significance at p<0.05. MYR: 100 Malaysian Ringgit about US$22.
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unemployed participants were more likely to be
depressed than those who were employed (adjusted
odds ratio, AOR=1.72; 95% CI: 1.22- 2.44). Ethnicity
profiling showed that other bumiputras were more likely
to have depression compared to Malays (AOR=0.67;
95% CI: 0.47-0.94), Chinese (AOR=0.41; 95% CI:
0.20- 0.83), and Indian (AOR: 0.44; 95% CI: 0.19-
1.00) participants. For education level status, the elderly
who had no formal education were more likely to be
depressed compared to those with tertiary education.
Indeed, these participants had a 2-fold increased risk
of depression (AOR= 2.13; 95% CI: 1.02-4.45). In the
income category, participants with a monthly income
of <2000 MYR (AOR=3.67; 95% CI: 1.84-7.31) and
1000-1999 MYR (AOR=2.71; 95% CI: 1.23-5.94) were
more likely to have depression compared with those
who had received 23000 MYR. In terms of smoking
profile, ever smokers were more likely to be depressed
than non-smokers (AOR=1.68; 95% CI: 1.23-2.29).

DISCUSSION

The present survey elucidates the smoking status and
its relationship with depression among the elderly
population of Malaysia. The present findings showed
that ever smokers were more likely to be depressed
than non-smokers among the elderly participants.
Our finding concurs with a recent study completed
in China affirming that among the middle-aged and
older adults, short-term and moderate-term quitters
showed an increased risk of enduring depression
compared to non-smokers, irrespective of the time
passed since cessation of smoking'?. This survey
explored depression in participants aged =45 years.
Furthermore, based on pooled data among Canadians
aged =65 years, cigarette smoking was constantly
and progressively associated with depression'*. Ever
smokers comprised participants who were either
former (ex) smokers and/or current smokers. It
was postulated by Leventhal et al.'® that the reward
associated with smoking was boosted by anhedonia
which increased the pleasure-enhancing effects of
smoking. Additionally, chronic smoking tended to
perpetuate negative effects and anhedonia, which
mutually curb attempts at cessation'®.

Our analysis of marital status showed that single
participants were more likely to be depressed. This
result concurs with other studies across the globe'*'®.
According to Prince et al.'’, single individuals in
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middle-age and elderly years often go through
extended periods of feeling lonely, receiving less
social support, and lacking confidence, which could
potentially increase their vulnerability to depression.
This study revealed that unemployed participants
were more likely to be depressed than elderly
participants. The results mirrored a study in Malaysia
among elderly Malay participants*®. Having a job
boosts self-confidence and self-esteem, empowering
individuals to take charge of their own future. These
factors could potentially decrease their vulnerability to
depression®!. In terms of ethnicity, other bumiputras
who were deemed minority groups were more likely
to have depression compared to Malays and Chinese
elderly participants. Comparable outcomes with
their corresponding reasons were mentioned in two
studies, which explored psychosocial issues among
minority populations**’. Our study showed that
elderly participants without formal education were
more likely to be depressed, with an estimated 2-fold
increased risk of depression compared to those with
tertiary education. This finding was consistent with
another cross-sectional study conducted by Nyandar

et al.%#

involving 92 elderly people in Bali, Indonesia.

Income profiling demonstrated that elderly
participants who had earned a monthly income of
<2000 MYR were more likely to have depression
compared with those who had earned =3000 MYR.
This conclusion was also observed amongst the
Brazilian population, using the same cut-off age
definition for elderly persons as in our study but with

a smaller participant strength of 1499 residents™.

Strengths and limitations

The strength of the study lies in the premise that it
represents the Malaysian population. However, we
acknowledge several limitations in this study. Firstly,
since the survey was cross-sectional in nature, it
did not allow for cause-and-effect associations to
be examined. Secondly, the inherent disadvantage
of conducting a survey, which not only has recall
bias but also becomes less reliable if responses are
obtained under duress, especially in terms of time for
completion by the participants concerned. Lastly, the
use of a self-report tool, i.e. Geriatric Depression Scale,
which is not a diagnostic tool, could create spurious
results pertaining to under- or over-reporting of the
association between smoking and depression.
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CONCLUSIONS

Ever smokers were more likely to have depression

in the Malaysian elderly population. Public health
awareness interventions, such as smoking cessation

initiatives, are certainly a crucial tool and should
be prioritized to promote mental well-being in this

vulnerable population.

REFERENCES:

1.

Institute for Public Health. National Health and
Morbidity Survey 2018: Elderly Health-Methodology
and General Findings. Institute for Public Health,
National Institutes of Health, Ministry of Health Malaysia;
2019. Accessed July 7, 2023. https://iku.moh.gov.
my/images/IKU/Document/REPORT/NHMS2018/
NHMS2018ElderlyHealthVolume1.pdf

Institute for Public Health. National Health and
Morbidity Survey 2018: Elderly Health-Methodology
and General Findings. Institute for Public Health,
National Institutes of Health, Ministry of Health Malaysia;
2019. Accessed July 7, 2023. https://iku.moh.gov.
my/images/IKU/Document/REPORT/NHMS2018/
NHMS2018ElderlyHealth Volume2.pdf

Lugo A, La Vecchia C, Boccia S, Murisic B, Gallus
S. Patterns of smoking prevalence among the

elderly in Europe. Int J Environ Res Public Health.
2013;10(9):4418-4431. doi:10.3390/ijerph 10094418
Kleykamp BA, Heishman SJ. The older smoker. JAMA.
2011;306(8):876-7. doi:10.1001/jama.2011.1221

Lim KH, Jasvindar K, Cheong SM, et al. Prevalence of
smoking and its associated factors with smoking among

elderly smokers in Malaysia: findings from a nationwide
population-based study. Tob Induc Dis. 2016;14:8.
doi:10.1186/512971-016-0073-z

Wang C, Jiang H, Zhu Y, et al. Association of the time to
first cigarette and the prevalence of chronic respiratory

diseases in Chinese elderly population. J Epidemiol.
2022:32(9):415-422. doi:10.2188/jea.JE20200502
Lépez R, Smith P, Gostemeyer G, Schwendicke F. Ageing,
dental caries and periodontal diseases. J. Clin. Periodontol.
2017;44:5145-S152. doi:10.1111/jcpe.12683

Viana DA, Andrade FCD, Martins LC, Rodrigues LR,
Dos Santos Tavares DM. Differences in quality of life

among older adults in Brazil according to smoking status
and nicotine dependence. Health Qual Life Outcomes.
2019;17(1):1. doi:10.1186/s12955-018-1072-y

Vatankhah S, Naghdi S, Ghiasvand H, Armoon B,
Ahounabr E. Current cigarette smoking among

Iranian elders; what are the prevalence, inequality and
socioeconomic determinants? An analysis on Iranian Rural
and Urban Income-Expenditure Survey 2017. J Addict
Dis. 2020;38(3):257-262. doi:10.1080/10550887.2020
.1747932

10. Leventhal AM, Zvolensky MJ. Anxiety, depression,

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tobacco Induced Diseases

and cigarette smoking: a transdiagnostic vulnerability
framework to understanding emotion-smoking
comorbidity. Psychol Bull. 2015;141(1):176-212.
doi:10.1037/bul0000003

Fluharty M, Taylor AE, Grabski M, Munafo MR. The
association of cigarette smoking with depression

and anxiety: a systematic review. Nicotine Tob Res.
2017;19(1):3-13. doi:10.1093/ntr/ntw140

Teh EE, Hasanah CI. Validation of Malay version of
Geriatric Depression Scale among elderly inpatients.
Journal of School of Medical Sciences. 2004. Accessed
August 3, 2023. http://eprints.usm.my/10198/1/
Validation of Malay Version of Geriatric_Depression
Scale_ Among_Elderly Inpatients (PPSPerubatan).pdf
Du X, Wu R, Kang L, Zhao L, Li C. Tobacco smoking
and depressive symptoms in Chinese middle-aged

and older adults: handling missing values in panel
data with multiple imputation. Front Public Health.
2022;10:913636. doi:10.3389/fpubh.2022.913636
Yang G, D’Arcy C. The changing relationship between
health risk behaviors and depression among birth
cohorts of Canadians 65+, 1994-2014. Front Psychiatry.
2022;13:1078161. doi:10.3389/fpsyt.2022.1078161
Mathew AR, Hogarth L, Leventhal AM, Cook JW, Hitsman
B. Cigarette smoking and depression comorbidity:

systematic review and proposed theoretical model.
Addiction. 2017;112(3):401-412. doi:10.1111/add.13604
Pan L, Li L, Peng H, et al. Association of depressive
symptoms with marital status among the middle-aged
and elderly in Rural China-Serial mediating effects of
sleep time, pain and life satisfaction. J Affect Disord.
2022;303:52-57. doi:10.1016/j.jad.2022.01.111

Grundstréom J, Konttinen H, Berg N, Kiviruusu O.
Associations between relationship status and mental

well-being in different life phases from young to
middle adulthood. SSM Popul Health. 2021;14:100774.
do0i:10.1016/j.ssmph.2021.100774

Bulloch AG, Williams JV, Lavorato DH, Patten SB.
The relationship between major depression and

marital disruption is bidirectional. Depress Anxiety.
2009;26(12):1172-1177. doi:10.1002/da.20618

Prince MJ, Harwood RH, Blizard RA, Thomas A, Mann
AH. Social support deficits, loneliness and life events

as risk factors for depression in old age. The Gospel
Oak Project VI. Psychol Med. 1997;27(2):323-332.
do0i:10.1017/50033291796004485

Rashid A, Manan A, Rohana S. Depression among the
elderly Malays living in rural Malaysia. Internet J Public
Health. 2010;1(2). Accessed July 12, 2023. https://ispub.
com/IJPH/1/2/4793

Arns PG, Linney JA. Work, self, and life satisfaction for
persons with severe and persistent mental disorders.
Psychosoc Rehabil J.1993;17(2):63-79. doi:10.1037/
h0095599

Taylor DJ, Lichstein KL, Durrence HH, Reidel BW,

Tob. Induc. Dis. 2023;21(August): 109
https://doi.org/10.18332/tid/169682

7



https://doi.org/10.18332/tid/169682
https://iku.moh.gov.my/images/IKU/Document/REPORT/NHMS2018/NHMS2018ElderlyHealthVolume1.pdf
https://iku.moh.gov.my/images/IKU/Document/REPORT/NHMS2018/NHMS2018ElderlyHealthVolume1.pdf
https://iku.moh.gov.my/images/IKU/Document/REPORT/NHMS2018/NHMS2018ElderlyHealthVolume1.pdf
https://iku.moh.gov.my/images/IKU/Document/REPORT/NHMS2018/NHMS2018ElderlyHealthVolume2.pdf
https://iku.moh.gov.my/images/IKU/Document/REPORT/NHMS2018/NHMS2018ElderlyHealthVolume2.pdf
https://iku.moh.gov.my/images/IKU/Document/REPORT/NHMS2018/NHMS2018ElderlyHealthVolume2.pdf
http://doi.org/10.3390/ijerph10094418
http://doi.org/10.1001/jama.2011.1221
http://doi.org/10.1186/s12971-016-0073-z
http://doi.org/10.2188/jea.JE20200502
http://doi.org/10.1111/jcpe.12683
http://doi.org/10.1186/s12955-018-1072-y
http://doi.org/10.1080/10550887.2020.1747932
http://doi.org/10.1080/10550887.2020.1747932
http://doi.org/10.1037/bul0000003
http://doi.org/10.1093/ntr/ntw140
http://eprints.usm.my/10198/1/Validation_of_Malay_Version_of_Geriatric_Depression_Scale_Among_Elderly_Inpatients_(PPSPerubatan).pdf
http://eprints.usm.my/10198/1/Validation_of_Malay_Version_of_Geriatric_Depression_Scale_Among_Elderly_Inpatients_(PPSPerubatan).pdf
http://eprints.usm.my/10198/1/Validation_of_Malay_Version_of_Geriatric_Depression_Scale_Among_Elderly_Inpatients_(PPSPerubatan).pdf
http://doi.org/10.3389/fpubh.2022.913636
http://doi.org/10.3389/fpsyt.2022.1078161
http://doi.org/10.1111/add.13604
http://doi.org/10.1016/j.jad.2022.01.111
http://doi.org/10.1016/j.ssmph.2021.100774
http://doi.org/10.1002/da.20618
http://doi.org/10.1017/s0033291796004485
https://ispub.com/IJPH/1/2/4793
https://ispub.com/IJPH/1/2/4793
http://doi.org/10.1037/h0095599
http://doi.org/10.1037/h0095599

Research Paper

23.

24.

25.

Bush AJ. Epidemiology of insomnia, depression, and
anxiety. Sleep. 2005;28(11):1457-1464. doi:10.1093/
sleep/28.11.1457

Kaur G, Tee GH, Ariaratnam S, Krishnapillai AS, China
K. Depression, anxiety and stress symptoms among
diabetics in Malaysia: a cross sectional study in an urban
primary care setting. BMC Fam Pract. 2013;14:69.
doi:10.1186/1471-2296-14-69

Nyandra M, Kartiko BH, Susanto PC, Supriyati A, Suryasa
W. Education and training improve quality of life and
decrease depression score in elderly population. SSRN
Electronic Journal. 2018. doi:10.2139/ssrn.3394858
Carvalhais SM, Lima-Costa MF, Peixoto SV, Firmo
JO, Castro-Costa E, Uchoa E. The influence of socio-
economic conditions on the prevalence of depressive

symptoms and its covariates in an elderly population with
slight income differences: the Bambui Health and Aging
Study (BHAS). Int J Soc Psychiatry. 2008;54(5):447-456.
doi:10.1177/0020764008090792

Tobacco Induced Diseases

ACKNOWLEDGEMENTS

The authors would like to thank the Director General, Ministry of
Health Malaysia for his support and permission to publish this study.
We also express our gratitude to the Deputy Director General of Health
(Research and Technical Support) and Director, National Institutes of
Health (NIH) for their guidance and support for this publication.

CONFLICTS OF INTEREST

The authors have each completed and submitted an ICMJE form for
Disclosure of Potential Conflicts of Interest. The authors declare that
they have no competing interests, financial or otherwise, related to the
current work. C.C. Kee, R. Sanaudi and M.A. Omar report that since the
initial planning of the work they received support for study materials,
medical writing and article processing charges from the National
Institutes of Health and Ministry of Health Malaysia.

FUNDING
There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED CONSENT

Ethical approval was obtained from the Medical Research and Ethics
Committee of the Ministry of Health Malaysia (Approval number:
NMRR-17-2655-39047; Date: 18 January 2018). Participants provided
informed consent.

DATA AVAILABILITY
The data supporting this research are available from the authors on
reasonable request.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

Tob. Induc. Dis. 2023;21(August): 109
https://doi.org/10.18332/tid/169682

8


https://doi.org/10.18332/tid/169682
http://doi.org/10.1093/sleep/28.11.1457
http://doi.org/10.1093/sleep/28.11.1457
http://doi.org/10.1186/1471-2296-14-69
http://doi.org/10.2139/ssrn.3394858
http://doi.org/10.1177/0020764008090792

