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ABSTRACT
Background: Depression is one of the most commonly
encountered mental health problems during older adult-
hood. This study examines differences in depressive
symptom trajectories among older Taiwanese adults
across two birth cohorts (1920–1924 and 1925–1929),
and explores the relationships between socioeconomic
position (SEP) variables and symptom trajectories.
Methods: Data from the Taiwan Longitudinal Study on
Aging (TLSA) collected between 1989 and 2003 were
analysed. The nationally representative sample is com-
posed of community-living adults (n = 2458) in Taiwan
aged 60 years and above. Two distinct domains of
depressive symptomatology, negative affect and lack of
positive affect, assessed by the short form of the Center
of Epidemiological Studies–Depression (CES-D) scale
were used for all the analyses. Growth curve models were
employed to assess the trajectories of depressive
symptoms over time.
Results: The relationship between ageing and depressive
symptoms appeared linear with a minor curvilinear effect.
The depressive symptoms in negative affect increased
with age (mean linear growth rate = 0.26, p,0.001) but
levelled off (mean quadric growth rate = 20.01,
p,0.001), while the symptoms in lack of positive affect
displayed an opposite trend. The effects of SEP variables
also differed by cohort and outcome domain.
Conclusions: Remaining active, living with family and
having a high level of education are associated with
positive affect later in life, while financial strain and poor
health are strongly related to negative affect. These
results underline the continued role that SEP plays in
psychological adjustment over the course of one’s life,
independently of ageing.

Owing to the rapid decline in fertility and
increased longevity in recent years, Taiwan is
experiencing a dramatic demographic transition
in which the overall proportion of older adults in
the population is increasing.1 In 2007, approxi-
mately 10% of the population comprised older
adults, bringing the number of persons aged
65 years or older in Taiwan to more than two
million.2 However, relatively little is known about
the health and well-being of this segment of the
population, particularly with regard to the unique
mental health issues faced by older adults.3

Depression is one of the most commonly
encountered mental health problems during older
adulthood,4 5 and it often seriously affects the
health, functioning and quality of life of indivi-
duals and their families.6–9 Depression among older
adults is often related to physical symptoms
resulting from chronic diseases or other impair-
ments during later life. In addition, ageing is

commonly accompanied by stressful social changes
such as retirement, widowhood, changes in living
arrangements and alterations in financial circum-
stances that have also been shown to increase the
risk of depressive symptoms.

An increase in the prevalence of depressive
symptoms among older adults in Taiwan has been
noted in the literature.10 11 Some studies attribute
the rise in rates of emotional distress generally to
the ageing process, while others suggest that this
relationship varies across different cohorts of older
adults.12–16 The observed cohort differences imply
that shared experiences, including common expo-
sures to certain social, historical or political events,
may render some individuals more vulnerable to
emotional distress during their later years than
others. For example, the industrialisation of
Taiwan in the twentieth century changed labour
market participation, with large numbers of people
migrating to industrialised areas to work in
factories. As a result of this massive relocation,
the traditional family structures of communal
living arrangements among several generations
have declined. The loss of the social support
inherent in these relationships, particularly as
people age, is likely to increase the risk of
psychological distress mental health among those
who experienced these changes in comparison with
those who did not.

The occurrence of depressive symptomatology
has also been shown to differ by indicators of social
stratification, suggesting that the risk of depressive
symptoms also stems from social inequality.17–19

Specifically, rates of depressive symptoms are
higher among historically disadvantaged social
groups such as older adults, women and ethnic
minorities.13 19 Research also shows that the rates
of psychological distress are higher for individuals
with limited social and economic resources in
comparison with individuals of relative afflu-
ence.20–22 Chronic health problems also correlate
with depressive symptoms among older people.
Physical impairments that result from chronic
diseases have been shown to be associated with
higher levels of depression.23–26

Most work investigating the risk of mental
health problems among older adults is based on
community studies of western populations. In
comparison, relatively few population-based inves-
tigations have been conducted in Asian societies. In
addition, much of the previous research has used
cross-sectional survey data, resulting in the con-
founding of age and cohort effects when assessing
risks of depressive symptoms among older
adults.9 16 Previous work in this area has also
neglected to consider the complexity of the
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construct of depressive symptomatology in older adults. Recent
studies on subjective well-being have suggested that emotional
distress is more accurately assessed by examining distinct
dimensions of depressive symptoms.24 The objective of this
study is to examine both the negative and the lack of positive
affect domains of psychological distress as part of our
investigation into the longitudinal relationship between ageing
and depressive symptoms. In particular, this study will assess
the role of age, birth cohort and socioeconomic position
differences in the symptom trajectories across each domain.

METHODS

Sample design and data collection
This study analysed the existing data from the Taiwan
Longitudinal Study on Aging (TLSA). The dataset was collected
by the Bureau of Health Promotion of the Taiwan Health
Department from 1989 to 2003. This longitudinal survey was
designed to study the impact of socioeconomic development on
the physical and emotional well-being of the older adult
population in Taiwan. A multistage, equal probability sampling
frame was used to obtain a nationally representative sample of
both community-dwelling and institutionalised older adults. In
the first stage of the design, a sample of 56 townships was
selected from 331 non-aboriginal administrative units.
Subsequently, blocks (lins) were sampled within each of the
selected townships. Finally, residents of the sampled blocks aged
60 years or older as of 31 December 1988 were randomly
selected for study participation.

Baseline interviews were conducted in 1989, with follow-up
surveys administered in 1993, 1996, 1999 and 2003. A total of
4049 out of the 4412 sampled individuals completed the initial
face-to-face interviews in 1989, and 3954 of these belonged to
three ethnic groups. The response rates were 92%, 91%, 89%,
90% and 91% for each wave of data collection. For the purpose
of this study, the sample is restricted to the members of two
birth cohorts (1920–1924 and 1925–1929) and uses the complete
data collected with the 10 items of the CES-D scale. This yielded
a final analytical sample of 1070 for the 1920–1924 birth cohort
and 1388 for the 1925–1929 birth cohort. Figure 1 shows the
flow of participants across five waves in terms of the two birth
cohorts.

Attrition is of particular importance to longitudinal research
because older adults are typically in poorer health than younger
population groups, making them the most difficult to retain
over the complete study period. We assessed differences in
individual background, socioeconomic status and physical
health between continuing participants and drop-outs across
waves (results not shown). The analyses indicated that the
proportion of men relative to women declined over the course of
the data collection. The proportions of older adults with lower
education in the analytical samples also decreased across the five
waves. As for physical health status, the proportion of older
adults with spur formation and arthritis in the analytical
samples did not change significantly across waves. Death was
the major cause of the decline in sample size.

Depressive symptomatology
Depressive symptomatology was measured by a 10-item version
of the CES-D scale at each wave of the TLSA survey. The
original 20-item CES-D has been widely used in survey research
to assess emotional distress,27 and has demonstrated validity and
reliability for use among older adults and Asian populations.28

The 10 CES-D items adopted in TLSA across waves are listed in

the Appendix. Each item was rated on a four-point scale,
indicating the frequency of experiencing each symptom in the
past week. Responses were reverse scored when necessary such
that higher scores represent greater levels of depressive
symptomatology. The original development of the CES-D scale
consisted of multiple aspects of psychological distress.27

Preliminary factor analyses on the 10 items also revealed three
factors, two of which were highly correlated (results not
shown). For simplicity, the present study combined the items
from the two highly correlated factors into one domain
representing negative affect. The third factor included two
items, feeling joyful and life going well, which were combined
and recoded into a domain of lack of positive affect. The total
score on this domain ranged from 0 to 6 and yielded very good
internal consistency and reliability (a= 0.79–0.95) across the
waves. The other eight CES-D items in the negative affect
domain had a total score ranging from 0 to 24 with good
internal consistency and reliability across the waves (a= 0.79–
0.87).

Age and birth cohort
Age was measured in years based on participant’s age at last
birthday in each wave. Birth year was calculated by subtracting
participant age in 1989 from the survey year 1989. Two birth
cohort groups were analysed with the younger cohort born over
the period 1925–1929 and the older cohort born over the period
1920–1924. Birth cohort is represented in all analyses as a
dichotomous variable (0 = 1925–1929, 1 = 1920–1924).

Other measures
The other analytical variables included in this study were
individual sociodemographic characteristics, socioeconomic
position (SEP), life-related stressors and physical health status
assessed in the initial survey. The sociodemographic variables
included gender and ethnicity, with the latter categorised as
Fukianese, Hakka and Mainlander (born in mainland China).
SEP was assessed in terms of education level and work status.
Levels of completed education included illiterate, incomplete
primary education, completed primary education and high
school graduate and above. Work status in this sample assesses
the individual’s employment status and household contribution
given that older adults, particularly those with family living
arrangements, continue to contribute to the household with
unpaid work (eg, caregiving and housekeeping) after the official
retirement age of 65 years. This operationalisation of the
construct work status is necessary given that the majority of
the older cohort (aged 65–69 years) in this study (73%) reported
no longer participating in paid employment. In contrast,
approximately 45% of the younger cohort had regular work.
The presence of family members in the immediate environment
is a source of both stress and social support for older adults.20 29

Therefore, life-related stressors salient to mental health,
including family living arrangements and financial hardship, were
included in the analysis. Family living arrangements contained
two categories: living alone and living with extended family
members. For older adults, the subjective experience of
economic strain is more closely related to emotional distress
in comparison to income.30 Financial hardship was thus assessed
by asking older adults whether they had enough living expenses
or experienced a shortage of living expenses. Lastly, physical
health was assessed by the presence or absence of two common
chronic health problems related to physical functioning limita-
tions: spinal spur and arthritis.
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Data analysis
Stata31 was used for data management and analysis. Growth
curve models were estimated within a multilevel modelling
framework.32 33 These models include two parts: the symptom
trajectories within individuals over five time points (Level 1)
and variation of these trajectories across the entire sample of
older adults (Level 2). The intercept at Level 1 is the individual’s
initial status, representing that person’s baseline symptom level,
and the slope indicates the rate of change across time. At Level
2, the means and the variances of individual intercepts and rates
of changed were estimated. The random intercept and slope
models in the gllamm program of Stata were specified for
estimation of these individual symptomatology trajectories.34

Using a progressive modelling strategy, a null model with
time only was first estimated to assess the overall relationship
between age and each domain of depressive symptoms. Then,
the adjusted estimates were obtained after inclusion of the
other variables. In this step analysis, we also included an
interaction term of family living arrangement with gender
suggested by previous studies.35–37 In analyses not shown here,
we also tested for interactions between gender and other key
SEP variables, such as education, to see whether socioeconomic
effects varied by gender for each cohort. However, none of these
interactions added significantly to the models, and they are not
included in the models. All the analyses above were carried out
separately for the two domains of depressive symptomatology
across each cohort using the maximum likelihood estimation
method. The final analyses were conducted with data from two
cohorts pooled together using a dummy variable to indicate
cohort groups. In addition to an interaction term of living
arrangement with gender in the prior analyses, we also included
another interaction term of cohort with gender to explore the
possible cohort differentials in psychological distress by gender.

RESULTS
Table 1 presents the characteristics of study participants at the
initial interview in 1989 across the two birth cohorts by gender.
Compared with men, a higher percentage of women reported

being illiterate, employment in terms of assisting family, living
alone and having chronic physical health problems. Compared
with the younger cohort, a greater portion of the older cohort
reported being illiterate, unemployed and living alone.

A growth curve model was used to examine the relationship
between age and each domain of depressive symptomatology.
Table 2 presents the results for negative affect. The null model
depicting the overall shape of the symptom trajectories showed
significant linear and modest curvilinear trends for both cohorts.
Depressive symptomatology gradually increases with age and
then levels off, as demonstrated by the negative mean
acceleration coefficients. In the adjusted models, the addition
of other variables did not alter the symptom trajectories
estimated in the null model. Across both birth cohorts, low
levels of negative affect were associated with being male, full- or
part-time employment, living with family, lacking financial
hardship and being free from chronic physical health problems.
Contrary to expectations, no significant ethnic differences were
found for negative affect. In the model with all cohorts, the
findings from main cohort effect and its interaction effect with
gender indicated that older cohorts have higher levels of
negative affect symptoms, and women in the older cohorts
had particularly higher levels of symptoms.

Table 3 presents the results for lack of positive affect. In
contrast to the negative affect domain, symptoms of lack of
positive affect decrease over time as indicated by the negative
coefficients representing growth. A moderately significant
curvilinear trajectory emerges for both cohorts. As the survey
participants aged, they reported feeling joyful and that life was
going well less frequently. This relationship persists even after
adjusting for other variables, although the results for both
domains of depressive symptomatology indicated an approxi-
mately 50% reduction in the variance of the intercept in the
adjusted models compared with the null models. This suggests
that variation in both the negative and lack of positive affect
domains of depressive symptomatology is influenced in part by
social location, that is by individual SEP. The results in the
adjusted models for both cohorts demonstrate an association

Figure 1 Participants in serial surveys in the Taiwan Longitudinal Study on Aging (TLSA) between 1989 and 2003. *Initial sample included 4049 older
adults aged 60 years and above. This study focused on three ethnic groups, and this selection yielded a total sample of 3954 at the baseline interview.
**Analytical sample only included older adults who self-responded to the CES-D with valid responses.

Research report

J Epidemiol Community Health 2009;63:625–632. doi:10.1136/jech.2008.082230 627

 on 25 September 2009 jech.bmj.comDownloaded from 

http://jech.bmj.com


between lower symptom levels and higher education levels as
well as perceived financial adequacy. Being employed was
associated with lower symptom levels for the older cohort but
not for the younger cohort. Living alone was associated with
higher levels of depressive symptomatology for the younger
cohort but not for the older cohort. Unexpectedly, no
significant gender or ethnic difference was found for either
cohort or for the pooled data for the lack of positive affect, and
there was no significant cohort difference. No significant
interactions were found between cohort and sex as well as
between living arrangement and sex.

DISCUSSION
On the basis of a population-based sample with multiple
assessments over a period of 14 years, this study demonstrated
that levels of psychological distress increase with age among
older adults in Taiwan. Growth curve modelling indicated that
symptoms in negative affect increased over time and levelled
off, while symptoms in lack of positive affect showed an
opposite trend. The upward curve of trajectories in negative
affect suggests that negative affect distress accumulates with
age, particularly as physical health deteriorates and social stress
increases.4 5 The levelling off that follows may be attributed to a
survival effect, whereby healthier and happier people tend to
live longer,3 14 as well as emotional maturation with age.38 In
contrast to the trajectories in lack of positive affect, the initial
downward trend may be due to emotional maturation with age

as life experiences accumulated.14 38 Then, the increases in lack of
positive affect symptoms that followed could be a consequence of
accrued losses, such as loss of spouses, loss of friends, loss
of independence and loss of the capacity to accomplish one’s
ultimate life goals. In addition to cohort differences, the older
cohort had higher levels of depressive symptoms in negative affect
but not in the lack of positive affect.

Consistent with previous studies,19 23 we found that less
educated older adults were likely to report higher symptom
levels and that this effect was the same for men and women.39

This analysis also demonstrated that limited economic resources
are associated with high levels of negative affect and lack of
positive affect, corroborating evidence for the role that SEP
plays in eliciting poor mental health outcomes.40 41 Older adults
who reported insufficient financial resources had significantly
higher symptom levels across both cohorts, underlining the
critical role that financial hardship plays in depressive symp-
toms.29 42 Consistent with the findings of Fiske et al,43 we did not
find any gender difference for the lack of positive affect domain.
This suggests that men and women have a similar propensity
for positive affect in later life, whereas women are more likely
than men to experience symptoms of negative affect.44 More
work is needed to explore the social and cultural implications of
how the sexes differ in different aspects of depression as
measured by the CES-D.

Our findings suggest that living with family is associated
with a lower level of symptoms. Contrary to what has been

Table 1 Participant characteristics by gender and birth cohort (%) at 1989 baseline interviews in the Taiwan Longitudinal Study on Aging (TLSA)

Characteristics

Women Men

Older cohort: born in
1920–1924 (aged 65–
69 years at baseline)
n = 461

Younger cohort: born in
1925–1929 (aged 60–
64 years at baseline)
n = 509 p Value

Older cohort: born in
1920–1924 (aged 65–
69 years at baseline)
n = 609

Younger cohort: born
in 1925–1929 (aged
60–64 years at
baseline) n = 879 p Value

Sociodemographics

Ethnicity

Fukianese 72.23 74.66 0.237 51.40 48.69 0.320

Hakka 16.05 16.90 13.63 12.51

Mainlander 11.71 08.45 34.98 38.79

Socioeconomics

Education

Illiterate 65.08 52.46 0.001 19.87 13.31 0.000

Incomplete primary education 11.93 14.54 20.03 16.27

Completed primary education 16.05 23.18 29.72 36.29

High school graduate and above 06.94 09.83 30.38 34.13

Work status

No work 34.49 24.56 0.000 47.45 32.99 0.000

Full- or part-time work 11.06 22.99 39.08 57.11

Assisting family 54.45 52.46 13.46 09.90

Life-related stressor

Family living arrangements

Living alone 45.77 30.26 0.000 26.27 22.75 0.119

Living with family 54.23 69.74 73.73 77.25

Perceived financial hardship

No 77.01 72.82 0.134 77.67 80.64 0.164

Yes 22.99 27.18 22.33 19.36

Physical health status

Spur formation

No 67.46 72.50 0.087 81.94 80.43 0.466

Yes 32.54 27.50 18.06 19.57

Arthritis

No 59.65 64.17 0.148 77.50 76.88 0.778

Yes 40.35 35.83 22.50 23.12

Note: Percentages may not add up to 100 due to rounding. x2 test is used for testing the significance of categorical explanatory variables by birth cohort.
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observed in North America37 and Latin America,35 36 living with
family has a protective effect against depressive symptoms
among older people in Taiwan. Although the interaction
between gender and living arrangement was non-significant in
our analysis, the fact that over 70% of older Taiwanese men

lived with their family suggests that contingencies between
gender and social support on mental health need further
exploration. In contrast, a much larger proportion of women in
this sample reported living alone, particularly among the older
cohort. According to our results, women in Taiwanese society

Table 2 Maximum likelihood estimates from the growth curve models with random intercept and slope for age trajectories of depressive
symptomatology in the negative affect domain for the two cohorts in the Taiwan Longitudinal Study on Aging (TLSA) between 1989 and 2003

Older cohort: born in 1920–1924 Younger cohort: born in 1925–1929 All cohorts

Null model Adjusted model Null model Adjusted model Null model Adjusted model

Est. SE Est. SE Est. SE Est. SE Est. SE Est. SE

Symptom level,
intercept

22.57*** 0.18 21.75*** 0.40 22.48*** 0.15 23.33*** 0.32 22.53*** 0.12 22.39*** 0.27

Mean growth rate,
linear

20.29*** 0.05 20.30*** 0.04 20.24*** 0.04 20.22*** 0.04 20.26*** 0.03 20.26*** 0.03

Mean acceleration,
quadratic

20.01*** 0.00 20.01*** 0.00 20.01*** 0.00 20.01*** 0.00 20.01*** 0.00 20.01*** 0.00

Cohort comparison
(older vs younger)

20.37*** 0.17

Older cohort 6
female

20.81*** 0.27

Baseline
background
variables

Sociodemographics

Gender (ref = Male)

Female 21.07*** 0.40 20.50*** 0.36 20.34*** 0.30

Ethnicity
(ref = Fukianese)

Hakka 20.36*** 0.30 20.21*** 0.24 20.29*** 0.19

Mainlander 20.44*** 0.27 20.09*** 0.22 20.14*** 0.17

Socioeconomic
position

Education
(ref = Illiterate)

Incomplete primary
education

20.03*** 0.31 20.37*** 0.27 20.21*** 0.21

Completed primary
education

20.24*** 0.29 20.78*** 0.23 20.52*** 0.18

High school
graduate and above

20.31*** 0.33 21.20*** 0.27 20.82*** 0.21

Work status
(ref = No work)

Full- or part-time
work

20.58*** 0.25 21.00*** 0.20 20.80*** 0.15

Assisting family 20.44*** 0.26 20.99*** 0.24 20.73*** 0.18

Life-related stressor

Family living
arrangement
(ref = Alone)

Living with family 20.93*** 0.32 20.70*** 0.26 20.82*** 0.20

Living with family
6 female

20.81*** 0.44 20.03*** 0.39 20.42*** 0.29

Financial hardship
(ref = No)

22.97*** 0.25 22.44*** 0.20 22.70*** 0.16

Physical health status

Chronic diseases

Spur formation
(ref = No)

20.99*** 0.25 20.75*** 0.20 20.86*** 0.16

Arthritis (ref = No) 0.73*** 0.23 20.58*** 0.19 20.64*** 0.15

Random effects Var. SE Var. SE Var. SE Var. SE Var. SE Var. SE

Variance in random
intercept

26.41*** 0.97 23.22*** 20.54*** 24.18*** 0.71 21.92*** 0.67 25.21*** 0.58 22.65*** 0.52

Variance in random
slope

20.01*** 0.01 20.01*** 0.004 20.02*** 20.01* 20.02*** 20.01* 20.01*** 20.01* 20.01*** 20.01*

Variance in residuals 14.35*** 20.46* 14.30*** 20.39*** 13.41*** 0.36 13.42*** 0.36 13.78*** 0.27 13.78*** 0.28

Note: Null model depicts the age trajectory of depressive symptoms with no other variables included. Adjusted model shows the age trajectory of depressive symptoms with the
variables related to sociodemographics, baseline socioeconomic status, life-related stressors and physical health conditions added.
*p,0.05; **p,0.01; ***p,0.001.
Observations, n, for older cohort are 3780 and for younger cohort are 5369.
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may be particularly vulnerable to emotional distress because of a
lack of social support at the end of the life course, although more
work is needed to explicate this relationship further.

Interestingly, our analyses did not find ethnic differences in
depressive symptomatology across either symptomatology

domain. The lack of an effect for ethnicity may be because
the social forces that elicit ethnic disparities as stigma or
discrimination may not be as consequential here. We also did
not find a significant association of health variables with
depressive symptoms in lack of positive affect despite health

Table 3 Maximum likelihood estimates from the growth curve models with random intercept and slope for age trajectories of depressive
symptomatology in the lack of positive affect domain for the two cohorts in the Taiwan Longitudinal Study on Aging (TLSA) between 1989 and 2003

Older cohort: born in 1920–1924 Younger cohort: born in 1925–1929 Total cohorts

Null model Adjusted model Null model Adjusted model Null model Adjusted model

Est. SE Est. SE Est. SE Est. SE Est. SE Est. SE

Symptom level,
intercept

23.68*** 0.09 23.88*** 0.19 23.60*** 0.09 24.00*** 0.17 23.64*** 0.06 23.93*** 0.13

Mean growth rate,
linear

20.17*** 0.03 20.16*** 0.03 20.21*** 0.02 20.21*** 0.02 20.19*** 0.02 20.19*** 0.02

Mean acceleration,
quadratic

--0.004*** 0.00 20.00*** 0.00 20.01*** 0.00 20.01*** 0.00 20.01*** 0.00 20.01*** 0.00

Cohort comparison
(older vs younger)

20.04*** 0.08

Older cohort 6
female

20.13*** 0.12

Baseline
background
variables

Sociodemographics

Gender (ref = Male)

Female 20.05*** 0.17 20.06*** 0.16 20.12*** 0.13

Ethnicity
(ref = Fukianese)

Hakka 20.06*** 0.13 20.11*** 0.12 20.02*** 0.08

Mainlander 20.16*** 0.12 20.02*** 0.10 20.08*** 0.08

Socioeconomic
position

Education
(ref = Illiterate)

Incomplete primary
education

20.11*** 0.13 20.27*** 0.12 20.20*** 0.09

Completed primary
education

20.33*** 0.12 20.45*** 0.10 20.39*** 0.08

High school
graduate and above

20.63*** 0.14 20.63*** 0.12 20.61*** 0.09

Work status
(ref = No work)

Full- or part-time
work

20.39*** 0.11 20.12*** 0.09 20.24*** 0.09

Assisting family 20.28*** 0.11 20.04*** 0.11 20.18*** 0.08

Life-related stressor

Family living
arrangement
(ref = Alone)

Living with family 20.21*** 0.14 20.21*** 0.12 20.20*** 0.09

Living with family
6 female

20.18*** 0.19 20.09*** 0.18 20.04*** 0.13

Financial hardship
(ref = No)

20.72*** 0.11 20.85*** 0.09 20.79*** 0.07

Physical health status

Chronic diseases

Spur formation
(ref = No)

20.19*** 0.11 20.10*** 0.09 20.14*** 0.07

Arthritis (ref = No) 20.16*** 0.10 20.10*** 0.08 20.13*** 0.06

Random effects Var. SE Var. SE Var. SE Var. SE Var. SE Var. SE

Variance in random
intercept

0.77** --0.189*** 20.53*** 0.16 0.88** --0.17 20.67*** 0.17 0.84** --0.13 0.61** --0.12

Variance in random
slope

--0.00001 0.0001 0.0001 20.0002 0.0001 0.0002 20.0001 0.0002 0.00002 0.0001 0.00001 0.0000

Variance in residuals 4.66** 0.13*** 4.64*** 0.12 4.78** 0.11 24.76*** 0.11 4.73** 0.08 4.71** 0.08

Note: Null model depicts the age trajectory of depressive symptoms with no other variables included. Adjusted model shows the age trajectory of depressive symptoms with the
variables related to sociodemographics, baseline socioeconomic status, life-related stressors and physical health conditions added.
*p,0.05; **p,0.01; ***p,0.001.
Observations, n, for older cohort are 3780 and for younger cohort are 5369.
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variables strongly associated with negative affect. The lack of
significant relationship in lack of positive affect may be because
there is less variation in lack of positive affect than in negative
affect. In addition, health problems may also not diminish
positive affect as measured by those two particular items.

Although our research provides new information via a
longitudinal analysis regarding age and cohort differences with
respect to depressive trajectories, this work is not without
limitations. First, the use of a subset of the CES-D scale
compromises the comparability of our findings with other
studies using the full CES-D scale of 20 items. Second,
depressive symptomatology as measured by the CES-D is
subject to recall bias. Third, the assessment of other important
predictors of depressive symptoms is limited by the use of
existing data in the TLSA, such as psychiatric disorders, any
family history of depression and substance use. Fourth, we
primarily assessed the effects of the covariates measured at
baseline, although these variables, such as living arrangements,
work status and financial security, are likely to have changed
over the 14-year period of study. As analysis of the dynamic
effects of these variables was beyond the scope of the current
study, future research needs to include an assessment of the
dynamic effects of these variables in relation to the ageing and
mental health outcomes among older adults.

In summary, our findings suggest that depressive symptoms
increase with age at the end of the life course, after adjusting for
individual SEP and physical health. We also found cohort
differences in depressive symptomatology in terms of SEP
variables. An active life, living with family and having a high
level of education are associated with positive affect later in life,
while financial strain and poor health are strongly related to
negative affect. These results underline the social origins of
depressive mood in the elderly population, independently of
ageing. To our knowledge, this might be the first research in
Asia that uses longitudinal data to report cohort differences in
terms of ageing effects on distress trajectories among commu-
nity-based older adults. The findings imply that programme
strategies aimed at promoting mental health among older adults

need to consider more the results of ageing effects and inter-
cohort differences on depressive symptoms.
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APPENDIX: THE 10 CES-D ITEMS USED ACROSS THE WAVES IN
TLSA
Everyone has mood changes. In the past week, have you experienced the following
situations or feelings? If yes, continue to ask: Does this happen to you rarely (one day
in the past week), sometimes (2–3 days in the past week), often or chronically (over
4 days in the past week)?
c 1. Not interested in eating, have a poor appetite.
c 2. Feel that doing everything was exhausting.
c 3. Sleep poorly (unable to sleep soundly).
c 4. Feel you were in a terrible mood.
c 5. Feel lonely (isolated, with no companion).
c 6. Feel people around you weren’t nice to you (unfriendly).
c 7. Feel anguish.
c 8. Unable to gather your energy to do things (had no will to do anything).
c 9. Feel joyful.
c 10. Feel that your life was going well.
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