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Aims: The aim of this study was to compare the prevalence of depressive symptoms in Australian and Japanese popu-
lations of community-dwelling older women using the Geriatric Depression Scale (GDS-15). In addition, the relationship
between lifestyle and health factors and higher ratings of depressive symptoms was also examined to determine if there
were culturally consistent risk factors associated with higher depressive symptom scores.

Methods: A total of 444 community based women aged between 65 and 77 years completed a depressive symptom
measure (GDS-15) and provided information on common lifestyle factors. The Australian sample (n = 222) were
drawn from the Women’s Healthy Ageing Project and the age-matched, Japanese sample from the Kumamoto
Ageing Study of Mental Health (n = 222). The GDS was chosen to; (1) reduce the impact of physical symptoms asso-
ciated with old age and, (2) reduce the inflation in scores that may result from the Japanese tendency to endorse somatic
items more often than Western adults.

Results: Mean GDS total scores were significantly higher for the Japanese population 3.97 ± 3.69 compared with 1.73 ±
2.7 for Australian women. The percentages of women scoring in the normal; mild and moderate ranges for depression
were 91, 7 and 2% for Australia and 67, 24 and 9% for Japan. Scores remained significantly higher for the Japanese
cohort when controlling for lifestyle and health factors associated with depression. The analysis of lifestyle and health
characteristics showed that the greatest difference between cohorts was in the area of living status, with more Australian
women living with their partner and more than three times as many Japanese women living with their children. When
the data for the countries was considered independently employment status affected the likelihood of higher depression
scores in the Australian sample while heart disease and poor sleep impacted the risk for the Japanese population.

Conclusions: Significantly more Japanese women scored within the mild and moderate ranges on the GDS compared
with their Australian peers, even when controlling for possible confounding factors. Of the lifestyle and health factors
assessed in this analysis no single variable was a common risk factor for higher depressive scores for both countries. The
presence of cultural influences that may impact the risk of experiencing depressive symptoms, and culture specific pat-
terns of item endorsement on depressive symptom measures, needs to be explored in more detail.
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Introduction

Both Japan and Australia are facing the economic and
clinical burden of caring for a growing ageing popula-
tion. It is predicted that in 2051, 26.1% of Australians
and 38.8% of Japanese will be older than 65 years
(Australian Bureau of Statistics, 2011; Ministry of
Internal Affairs and Communications, 2014). Current
estimates of the prevalence of depressive symptoms in

community-dwelling elderly populations are thought
to be between 8 and 16% (Blazer, 2003), but vary enor-
mously, with ranges between 0.4 and 35% reported
(Beekman et al. 1999). Estimates of prevalence of depres-
sion in the elderlyAustralian population range from1 to
49% (Haralambous et al. 2009) with depressive symp-
toms in community dwelling adults thought to occur
in 10–15% of the population (Cole & Dendukuri, 2003;
Baldwin, 2008). In elderly community dwelling
Japanese adults prevalence of depressive symptoms
range from 0.4 to 35% (Wada et al. 2004), however sev-
eral studies have demonstrated ranges between 25 and
40% in community dwelling older women (Wada et al.
2005; Abe et al. 2012). Broad ranges of reported
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prevalence in this population suggest the need for more
targeted research.

The need for early identification of older people at
risk of depression is particularly relevant as elderly
people have a higher risk of completed suicide than
any other age group in Western and Asian countries
(O’Connell et al. 2004). As women have a longer life
expectancy than men (World Health Organization,
2014) and are consistently reported to have higher
occurrence of depressive illness in general (Kessler,
2003), assessment of the ageing female population is
especially important.

The core symptoms associated with clinical depres-
sion have been demonstrated to be culturally consistent
(Radford et al. 1989), however differences in culturally
specific risk factors associated with the development
and maintenance of depressive symptoms are not as
clear. Factors that have been associated with depression
in the Japanese elderly include: moderate alcohol con-
sumption, quality of relationships with neighbours,
physical exercise, well balanced meals including milk
products (Aihara et al. 2011), hearing loss, decreased
appetite, lower financial leeway, low emotional sup-
port, decreased subjective usefulness (Okamoto &
Harasawa, 2011), poor perceived health, high BMI,
smoking, sleeping more than 9 hours a day (Tanaka
et al. 2011) and level of social support (Murata et al. 2008).

In Western studies risk factors for the onset of
depression in late life include; chronic illness, pain,
institutionalisation, previous history of depression,
bereavement, not having a spouse, living alone, having
a disability, insufficient social support, developing a
new health condition, perceiving ones health as poor
and having limited ability to perform physical activ-
ities (Haralambous et al. 2009). While it is predicted
that certain risk factors will be universal it is also
anticipated that there will be certain culturally specific
risk and protective factors that impact the develop-
ment of depressive symptoms. Identification of such
influences may guide the implementation of early
intervention strategies for both populations.

In any assessment of cross-cultural prevalence, the
impact of semantics and culturally unique response pat-
terns in item selection must be taken into consideration.
Japanese populations have shown a trend to express
depression using more semantic symptoms (Arnault
et al. 2006), and to limit the expression of positive affect
compared with their Western counterparts (Iwata
et al. 1995). In a study comparing Beck Depressive
Inventory scores in Japanese and American college stu-
dents, 31%of the variance in the Japanese student scores
could be explained by somatic distress, compared with
1% for the American students (Arnault et al. 2006).
Japanese populations have been shown to understate
their personal virtues (Iwata et al. 1994), and to be

more prone to self-criticism than those from Western
cultures (Kitayama et al. 1997), which in turnmay inflate
endorsement on certain items, such as feeling like a ‘fail-
ure’ or not feeling ‘good enough’ (Iwata & Buka, 2002).
The Geriatric Depression Scale (GDS), and its short
form, excludes somatic items which are endorsed
more often by older adults due to comorbid physical
health problems (Colasanti et al. 2010). This would
also reduce the potential inflation resulting from the
Japanese tendency to endorse more somatic items
(Arnault et al. 2006).

Aims of the study

The aim of this study was to compare depression scores
for elderly, community dwelling women in Australian
and Japanese samples, using the GDS. A further goal
was to identify the impact of comparable lifestyle and
health variables thought to be associated with higher
ratings of depressive symptoms. The GDS was chosen
to; (1) reduce the impact of physical symptoms asso-
ciatedwith old age and, (2) reduce the inflation in scores
thatmay be a result of the Japanese tendency to endorse
somatic items more often than Western adults.

Materials and methods

Participants

The data used in this study was gathered as a part
of collaboration between Australian and Japanese
researchers examining depressive symptoms in older
populations. The Australian cohort had data available
for 222 participants aged between 65 and 75 who had
undergone an assessment of depressive symptoms
using the GDS short form. The Japanese collaborators
provided data for 222 age matched women who had
completed the Japanese translation of the GDS short
form. The age ranges for both cohorts was 65–75 years
with mean age 70 years. Data for both groups were
drawn from larger studies of ageingwith distinct proto-
cols. All comparable data were utilised. Response cat-
egories to items of a similar nature were grouped as
closely as possible, but in some circumstances this
resulted in general response categories rather than spe-
cific categories outlined in the original protocol from the
larger studies. The Japanese data were drawn from a
cross-sectional sample while the Australian data were
drawn from the 2012 time point of an ongoing longitu-
dinal study.

Australian sample

Data for 222, randomly selected Australian women,
aged 65–75 years were obtained from the Women’s
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Healthy Ageing Project, a longitudinal epidemiological
study examining women’s healthy ageing. A more
detailed summary of the cohort and procedure has
been described elsewhere (Szoeke et al. 2013). Data
from the 20th year of follow-up, examining 65–75
year old participants, were used. Only measures con-
sistent with those used by the Japanese cohort were
included in this analysis and as such only these vari-
ables are described.

Japanese sample

The Japanese cohort included 222, randomly selected
women, aged 65–75 years drawn from a larger study,
conducted by researchers at Kumamoto University,
examining differences in prevalence and risk factors of
depression in older populations living in urban and
rural Japanese areas (Abe et al. 2012). A multi-stage,
random sampling procedurewas used to recruit elderly
residents, aged 65 years and over, fromKumamoto City
and Aso, a rural area, both in Kumamoto Prefecture in
Southern Japan. For each area 2500 participants were
recruited. In this investigation, female participants
aged between 65 and 75 years were selected via random
computer sampling from the Kumamoto City group.
Women from Kumamoto city were selected as it repre-
sented an urban sample consistent with Melbourne.
The subsample of the larger study used in this study is
referred to as the ‘Kumamoto cohort’.

Methods

GDS – short form

The shortened version of the GDS was used to assess
depressive symptoms in both samples (Yesavage
et al. 1983). The English version was used for the
Australian sample and the Japanese translation, vali-
dated by Muraoka et al. (1996), was used with the
Kumamoto participants. The GDS is a screening inven-
tory designed to assess for the presence of depressive
symptoms in older populations and is extensively
used in epidemiological research of geriatric psych-
iatry. The GDS does not include any somatic items in
order to negate the impact of comorbid physical illness
or medication use which are known to inflate scores on
depression measures in older adults (Colasanti et al.
2010). The short form of the GDSwas developed to less-
en response fatigue and includes 15 items, reduced from
the 30 items used in the full version. The ‘yes’/‘no’ for-
mat of response is thought to be easier for older adults
and for individuals with limited education (Olin et al.
1992). Scores of 0–4 are considered normal, 5–9 mildly
depressed and scores above 10 moderately to severely
depressed. Internal consistency = 0.94 and test-retest

reliability = 0.85 in a normative sample are good, and
the scale has been validated against Research
Diagnostic Criteria (Yesavage et al. 2000).

Socio-demographic variables

In addition to the GDS the following variables were
comparable across both cohorts: age, employment sta-
tus, living status, sleep, alcohol use and self-rated
health. Response categories were created to encompass
response options for both cohorts. The living status
variable was broken into four categories: lives alone,
lives with children, lives with partner or lives with
partner and children. Sleep was categorised by self-
report as either ‘good’ or ‘poor’. Alcohol use was
grouped into ‘never drinks’ compared with ‘two or
more standard drinks a week’. Self-reported medical
history for the following diseases was also gathered:
heart disease; stroke; diabetes and, hypertension.
When a response could not be incorporated it was trea-
ted as a missing data point. All missing data points
are identified in the analysis and results, and range
from n = 1 to n = 33.

Data collection

The Australian sample participants completed the
GDS 15 and other self-completed questionnaires
related to health and lifestyle prior to a semi-structured
interview. All the data were collected with the written
informed consent of the participants and met ethical
standards of the Human Research Ethics Committee
of the University of Melbourne, and the National
Health and Medical Research Council.

The Japanese data were collected via self-
administered questionnaires which were mailed to
participants and returned with a reply paid envelope.
Written informed consent was provided by all partici-
pants and guidelines and procedures of the 2009
Clinical Study Guidelines of the Ethics Committee of
Kumamoto University Hospital were followed.

Statistical methods

Descriptive univariate analysis was used to determine
if there were any significant differences in the patient
demographics between the two sample populations.
Chi-squared tests were used to assess differences in
categorical responses, with Fishers’ exact test used
when the frequency within any group were less than
5. Student’s t-tests were used for normally distributed
data types (e.g. age) with Mann–Whitney (rank-sum)
tests used to assess non-parametric data such as over-
all GDS score. To confirm whether any patient demo-
graphics contributed to any differences in overall
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GDS scores between countries, multivariate negative
binomial regression analysis was conducted, with all
variables considered in the study retained in the multi-
variate analysis model. Statistical analysis was con-
ducted using both SPSS software (SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM Corp)
and STATA software (Stata Statistical Software:
Release 13. College Station, TX: StataCorp LP). All stat-
istical tests were two-sided, with p-values of less than
0.05 considered statistically significant.

Results

Sample characteristics

The characteristics of the endorsement on each of the
lifestyle and health factors for each population, as
well as the significance levels of difference between
the cohorts, are outlined in Table 1. The mean age for
the Australian cohort was 70.1 years and for the
Japanese women 70.5 years (p = 0.112). Mean scores
(standard deviations) on the GDS were 1.73 (2.7) and
3.97 (3.69) for the Australian and Japanese samples,
respectively (p < 0.001). Due to the non-normality of the
GDS scores, non-parametric tests were also conducted
and confirmed that Australian GDS scores [median 1:
interquartile range (IQR): 0–2] were significantly
lower than the Japanese cohort [median = 3: IQR: 1–6]
(p < 0.001). The distribution of GDS scores based on the
clinical ranges are presented in Fig. 1. The figure illus-
trates the percentage of participants endorsing each cat-
egory by cohort. In the Japanese cohort 33% of women
reportedmildormoderate symptomsofdepression com-
pared with 9% of Australian women.

Living status was significantly different between
cohorts (p < 0.001), with more than three times as
many Japanese women living with their children
(22.6% in Japanese sample compared with 6.7% in
Australian sample) and more than twice as many
Australian women living with their partner and child
compared with Japanese women (6.7% compared with
2.6%). While both countries scored similarly in preva-
lence of reported medical health issues, Australian
womendid report significantly higher rates of hyperten-
sion (50.0% compared with 33.3%, p < 0.001).

GDS total score and risk factors

Lifestyle and health factors were examined to deter-
mine if they contributed to a higher GDS total score
when data from both cohorts were pooled. The inci-
dence rate ratio (IRR) for risk factors affecting higher
GDS total score is presented in Table 2.

When adjusting for all reported patient character-
istics as part of multivariate negative binomial

Fig. 1. Percentage of participants scoring within each
Geriatric Depression Scale (GDS) category by country.

Table 1. Characteristics of the Australian and Japanese cohorts
and significant differences in variables

Australia Japan p-value

Sample size 222 222
Age
Mean (S.D.) 70.1 (2.7) 70.5 (3.1) 0.112

GDS total
Mean (S.D.) 1.73 (2.19) 3.97 (3.69) <0.001
Median (IQR) 1 (0–2) 3 (1–6) <0.001

Living statusa <0.001
Lives alone
n (valid %) 53 (25.2) 49 (22.1)

Lives with partner 129 (58.1) 97 (43.7)
Lives with child 14 (6.7) 44 (19.8)
Lives with partner and
child

14 (6.7) 5 (2.3)

Work statusb 0.886
Not employed 175 (80.3) 177 (79.7)
Employed 43 (19.7) 45 (20.3)

Hypertension 111 (50.0) 74 (33.3) <0.001
Stroke 6 (2.7) 4 (1.8) 0.751
Heart disease 9 (4.0) 13 (5.9) 0.382
Diabetes 16 (7.2) 25 (11.3) 0.140
Sleepc 0.070
Poor 112 (50.7) 93 (41.9)
Good 109 (49.3) 129 (58.1)

Alcohol used 0.070
Never 112 (50.7) 93 (41.9)
2 + drinks a week 109 (49.3) 129 (58.1)

GDS, Geriatric Depression Scale; IQR, interquartile range; S.D.,
standard deviation.
n (valid per cent) unless otherwise indicated.
an = 12 missing from Australia cohort and 27 missing from
Japanese cohort.
bn = 4 missing from Australian cohort.
cn = 1 missing from Australian cohort.
dn = 30 missing from Australian cohort and 33 missing from
Japanese cohort.
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regression analysis, the Japanese sample continued to
demonstrate a significantly higher GDS score with an
IRR of 2.26 (95% CI: 1.75–2.92, p < 0.001). Other inde-
pendent factors found to be associated with higher
GDS scores when considering combined data for
both cohorts, were the presence of heart disease (IRR
= 1.94, 95% CI: 1.9–3.16, p = 0.007) and poor sleep
(IRR = 1.53, 95% CI: 1.22–1.91, p < 0.001).

Culture specific risk factors

In order to examine the impact of different factors on
each population, multivariate regression analysis was

conducted for each cohort separately, as outlined in
Table 3.

Current employment was the only variable identi-
fied to be associated with significantly lower GDS
scores for the Australian sample when data were con-
sidered independently for this population (IRR = 0.57,
95% CI: 0.34–0.96 p = 0.033). In the Japanese cohort
heart disease (IRR = 2.06, 95% CI: 1.18–3.60, p = 0.011)
and poor sleep (IRR = 1.84, 95% CI: 1.39–2.43, p <
0.001) were both found to be associated with higher
GDS scores when only this population was considered.
Of the lifestyle and physical factors assessed, none
were consistently associated with higher scores for

Table 2. Incidence rate ratio for factors affecting higher GDS total score, n = 373

Variable IRR 95% CI p-value

Country
Australia 1 – –
Japan 2.26 1.75–2.92 <0.001
Age 1.02 0.98–1.06 0.358

Living status
Lives alone 1 – –
Lives with partner 0.79 0.60–1.04 0.093
Lives with child 1.10 0.76–1.57 0.616
Lives with partner and child 0.90 0.50–1.63 0.736

Employed 0.86 0.64–1.16 0.332
Hypertension 1.01 0.80–1.28 0.936
Stroke 1.79 0.90–3.53 0.095
Heart disease 1.94 1.19–3.16 0.007
Diabetes 0.68 0.45–1.01 0.056
Sleep, poor 1.53 1.22–1.91 <0.001
Alcohol use, 2 + drinks a week 0.79 0.61–1.01 0.058

CI, confidence interval; GDS, Geriatric Depression Scale; IRR, incidence rate ratio.

Table 3. Incidence rate ratio for factors affecting higher GDS total score in the Australian and Japanese samples

Variable IRR Australia 95% CI p-value IRR Japan 95% CI p-value

Age 1.05 0.98–1.13 0.160 0.99 0.95–1.04 0.832
Living status
Lives with child 1.27 0.62–2.61 0.519 1.10 0.73–1.66 0.637
Lives alone 1 – – 1 – –
Lives with partner and child 0.80 0.36–1.78 0.579 0.94 0.37–2.38 0.891
Lives with partner 0.69 0.45–1.05 0.085 0.9 0.64–1.28 0.558

Employed 0.57 0.34–0.96 0.033 1.07 0.75–1.54 0.708
Hypertension 1.12 0.76–1.64 0.569 0.97 0.72–1.31 0.829
Stroke 2.02 0.67–6.12 0.215 1.95 0.83–4.60 0.126
Heart disease 2.08 0.83–5.24 0.118 2.06 1.18–3.60 0.011
Diabetes 0.59 0.29–1.20 0.145 0.71 0.44–1.14 0.160
Sleep, poor 1.19 0.83–1.70 0.350 1.84 1.39–2.43 <0.001
Alcohol use, 2 + drinks/week 0.71 0.48–1.03 0.073 0.85 0.60–1.20 0.355

CI, confidence interval; GDS, Geriatric Depression Scale; IRR, incidence rate ratio.
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both the Australian and Japanese cohorts when they
were considered independently.

Discussion

The findings of this study suggest that older Japanese
women are more vulnerable to experiencing depres-
sive symptoms than their Australian counterparts
based on their GDS scores, with 33% of Japanese
women reporting mild or moderate symptoms of
depression compared with 9% of Australian women.
Of particular concern is that 9% of Japanese women
scored in the moderate range of symptoms, suggesting
that many of these women may meet criteria for a clin-
ical diagnosis of depression.

The analysis of the profile of lifestyle and health
characteristics showed that the greatest difference
was in the area of living status, with more Australian
women living with their partner and more than three
times as many Japanese women living with their
children. While most of the health concerns that were
assessed showed similar prevalence, hypertension
was reported significantly more often in the
Australian women.

The model utilised in this analysis demonstrated
that two risk factors were associated with higher scores
on the GDS when both countries were included in the
model. These were; heart disease, and poor sleep.
When the data for the countries were considered inde-
pendently, employment status affected the likelihood
of higher depression scores in the Australian sample
while heart disease and poor sleep impacted the risk
for the Japanese population. None of the lifestyle or
health factors included in this analysis was a consistent
risk factor for both countries when countries were
assessed independently. The lack of overlap in lifestyle
or health factors associated with increased odds of risk
suggests that there may be culturally unique influences
impacting higher scores.

When considering the literature examining differ-
ences between Western and Asian populations, the
nature of an independent as opposed to interdepend-
ent culture is often the focus of examination
(Karasawa et al. 2011). While Western cultures tend
to promote self and encourage personal goals, inter-
dependent countries such as Japan have a stronger
focus on the social unit as a whole, with the require-
ments of the community being more important than
personal needs (Kitayama et al. 2000). Japanese culture
has a strong focus on filial piety, and a substantial
proportion of elderly parents continue to be cared for
by their children (Hashizume, 2000). Far fewer
Australian women live with their children, as sup-
ported by our own finding that 19.8% of Japanese

women lived with their children compared with 6.7%
of Australian women.

Similar numbers of Australian and Japanese women
reported to be employed at the time of assessment, yet
an association between employment status and depres-
sive symptom scores was shown only for the
Australian women, with women who were not working
having higher GDS scores. The mean age of the
Australian women was 70 years, at the time of assess-
ment, 5 years older than the Australian pension age of
65 years (Atalay & Barrett, 2015). Previous findings in
the Women’s Healthy Ageing Project (WHAP) cohort
showed that work satisfaction was positively associated
with increasedmood (Dennerstein et al. 2001) and the find-
ings fromthis studysuggest that thispatternmaycontinue
into late life. Comparisons ofwork satisfaction levelswere
not available for this combined cohort analysis butwould
provide an interesting direction for future research.

While more Japanese women reported their sleep as
good compared with Australian women, those with
poor sleep patterns had higher ratings of depressive
symptoms than their Australian counterparts. The
findings related to sleep may be impacted by the fact
that Japan has one of the shortest sleep durations in
the world, with an average sleep duration of 470 min
compared with 512 min for Australians (Kohyama,
2011). Researchers have shown that poor sleep is asso-
ciated with increased levels of depressive symptoms in
Japanese participants (Honda et al. 2014) and may also
be a risk factor for suicide (Kohyama, 2011). More
detail about sleep patterns would need to be obtained
before any conclusive association could be drawn
between culturally distinct sleep patterns, or attitudes
towards sleep, and depressive symptoms.

Similarly, while depression has been shown to be
associated with increased risk of coronary heart disease
(Rugulies, 2002), this result is inconsistent and impacted
by definitional issues and differences in sampling
(Nicholson et al. 2006). The complexity of the association
between coronary heart disease anddepression needs to
be better understood before the influence of culture on
this relationship could be addressed.

The cohorts that were used for comparison in this
assessment were matched as closely as possible.
However, inherent in combining data from two large
population studies some response options needed to
be classified as missing data points, resulting in a
reduction in sample size. Several important risk factors
commonly associated with higher rates of depression,
such as history of a diagnosis of major depressive dis-
order, could not be assessed. A clinical assessment of
depressive disorder would have been useful in deter-
mining the consistency with which the cut offs for
mild and moderate symptoms of depression were con-
sistent with clinical diagnosis of Major Depressive
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Disorder. Neither study conducted clinical diagnostic
interviews and as such this data was not available.

A limitation of the current analysis was the compari-
son of a cross-sectional population compared with that
of a longitudinal cohort. The women who participated
in the 20th year of follow-up had significantly higher
mood ratings based on a self-report measure, the
Affectometer 2, administered at baseline in 1991 when
compared with participants who had dropped out.
This may explain why the depressive symptom scores
for this population were lower than the Japanese popu-
lation. The prevalence of depressive symptoms in the
Australian cohort is consistent with the 10–15% that
has been reported elsewhere in the literature for older
adults (Cole & Dendukuri, 2003). This is also true for
the Japanese cohort, with the prevalence of 33% found
in this studybeing consistentwith the 25 and40%preva-
lence reported in studies of community dwelling older
Japanese women (Wada et al. 2005; Abe et al. 2012).

This analysis demonstrated that there were overall
higher scores on the GDS in the Japanese participants.
Future work would benefit from establishing identical
protocol to ensure that the variables are assessed using
the same ranges and response categories. The GDS
was used in this study in order to reduce the potential
inflation of scores due to the Japanese tendency to rate
somatic symptoms higher (Arnault et al. 2006). Specific
cultural patterns in item endorsement on the GDS
were not detailed in this study but it may be a useful
direction for future research. Previous research has
documented differences in the nature of item endorse-
ment for Japanese compared with Western cultures,
with Japanese participants understating their own vir-
tues and being more prone to self-criticism (Iwata et al.
1994; Kitayama et al. 1997). Further research examining
cultural influence on item endorsement may provide
further insight into the nature of the influences result-
ing in higher scores for the Japanese women.

Over three times as many community dwelling older
Japanese women reported mild or moderate symptoms
of depression compared with their Australian peers. Of
the lifestyle and health factors assessed in this analysis
no single variable was a common risk factor for higher
depressive scores for both countries. The presence of
cultural influences that may impact the risk of experien-
cing depressive symptoms, or the endorsement of cer-
tain items on depressive symptom measures, needs to
be explored in more detail. A more thorough investiga-
tion of which symptoms are most related to this dis-
crepancy is warranted.
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