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Aims. There has recently been an increased interest in mental health indicators for the monitoring of population well-
being, which is among the targets of Sustainable Development Goals adopted by the United Nations. Levels of subject-
ive wellbeing and suicide rates have been proposed as indicators of population mental health, but prior research is
limited.

Methods. Data on individual happiness and life satisfaction were sourced from a population-based survey in Hong
Kong (2011). Suicide data were extracted from Coroner’s Court files (2005-2013). Area characteristic variables included
local poverty rate and four factors derived from a factor analysis of 21 variables extracted from the 2011 census. The
associations between mean happiness and life satisfaction scores and suicide rates were assessed using Pearson correl-
ation coefficient at two area levels: 18 districts and 30 quantiles of large street blocks (LSBs; n = 1620). LSB is a small area
unit with a higher level of within-unit homogeneity compared with districts. Partial correlations were used to control for
area characteristics.

Results. Happiness and life satisfaction demonstrated weak inverse associations with suicide rate at the district level (r
=—0.32 and —0.36, respectively) but very strong associations at the LSB quantile level (r =—0.83 and —0.84, respect-
ively). There were generally very weak or weak negative correlations across sex/age groups at the district level but gen-
erally moderate to strong correlations at the LSB quantile level. The associations were markedly attenuated or became
null after controlling for area characteristics.

Conclusions. Subjective wellbeing is strongly associated with suicide at a small area level; socioeconomic factors can
largely explain this association. Socioeconomic factors could play an important role in determining the wellbeing of the
population, and this could inform policies aimed at enhancing population wellbeing.
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Introduction more traditional economic indicators such as GDP

(Bond, 2003). In the field of health, the focus has
gone beyond wiping out disease with more weight

Attention to subjective wellbeing is increasing. As the
developmental stage of a society enters the post-

industrialised era there is often an increasing call for
a shift in the focus of policy from economic develop-
ment to the enhancement of wellbeing. Governments
are becoming increasingly concerned with national
happiness or quality of life in terms other than the
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being given to wellbeing — ‘a positive and sustainable
state that allows individuals, groups or nations to
thrive and flourish’ (Huppert et al. 2004).

The nature of wellbeing is complicated and involves
several concepts. Diener (1984) has defined two consti-
tuents of subjective wellbeing that have been widely
cited. The first component involves mood state and is
the result of an emotive judgement made by an indi-
vidual when asked how happy she or he is, i.e. happi-
ness. The second component is life satisfaction, which
is a cognitive assessment of a person’s quality of life
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ascertained by asking how satisfied a person is with
her or his present state of life. Therefore, subjective
wellbeing can refer to a measure of one’s own state
in both an affective way (happiness) and a cognitive
way (life satisfaction).

Suicide is frequently used as an indicator of popula-
tion mental health. However, it is influenced by a
range of biological, psychological and social factors
and suicide cannot be exclusively attributed to mental
health problems (Hawton & van Heeringen, 2009).
Suicide statistics are commonly available across time
and countries/regions with reasonable reliability, par-
ticularly in countries with a comprehensive vital regis-
tration system (World Health Organization, 2014). The
Mental Health Action Plan 2013-2020 published by the
World Health Organization (2013) made suicide pre-
vention an important priority and proposed that sui-
cide be used as a proxy for population mental health.
Ore of its global targets is to reduce suicide rates by
10% in individual countries by 2020. Furthermore, in
the Sustainable Development Goals adopted by the
United Nations, suicide rate is used as one of the in-
dicators (indicator 3.4.2) to target ensuring for healthy
lives and promoting wellbeing through the reduction
of premature mortality from non-communicable
diseases (United Nations, 2015).

Suicide is also considered to be an alternative meas-
ure of wellbeing (Helliwell & Putnam, 2004). It is often
seen as the ‘tip of the iceberg’ to reflect the size of the
wellbeing problem in a population. Although suicide
data are based on the outcome of a behaviour (i.e.
fatal suicide attempt) rather than subjective experiences
(e.g. subjective feelings of distress), suicide death may
reflect the wellbeing level at the extreme low end in
the population.

Although subjective wellbeing and suicide rate are
both potential indicators of population mental health,
previous research into their relationship shows in-
consistent findings. There is some evidence demon-
strating that decreased subjective wellbeing is a risk
factor for suicide based on individual-level data
(Cutler et al. 2001; Koivumaa-Honkanen et al. 2001,
2003; Xu, 2005; Sisask et al. 2008; Sisask, 2010; Xu &
Roberts, 2010; Liu et al. 2012; You et al. 2014). In
contrast, the ecological association between the popu-
lation levels of subjective wellbeing and suicide is
more complicated. In keeping with findings from
person-based studies, some research indicates a nega-
tive association between national levels of happiness
and suicide (Bray & Gunnell, 2006; Helliwell, 2007;
Snider, 2011), whilst other studies demonstrate that
certain regions with high levels of happiness are, sur-
prisingly, inclined to have high suicide rates (Daly
et al. 2011). Of note, in both the studies by Bray &
Gunnell (2006) and Helliwell (2007), there was an
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overall association between higher levels of subjective
welling and lower suicide rates across countries
studied; however, subgroup analyses did show an
association in the opposite direction among Western
European countries (Bray & Gunnell, 2006) and
Scandinavian countries (Helliwell, 2007). Previous
research also showed that subjective wellbeing and
suicide share similar social determinants, such as
socioeconomic deprivation and social fragmentation
(Daly & Wilson, 2009; Helliwell & Wang, 2011; Hsu
et al. 2015, 2017). Nevertheless, there is no known
study considering the possible confounding effects of
socioeconomic factors when examining the relation-
ship between population wellbeing and suicide.

Hong Kong's suicide rate is not high compared with
either that of neighbouring countries or the global
average — its age-standardised rate of suicide (per
100000) was 9.0 in 2015 (The Hong Kong Jockey
Club Centre for Suicide Research & Prevention,
2017). This is in contrast to 8.5 in China, 12.1 in
Taiwan, 15.4 in Japan, 24.1 in South Korea and the glo-
bal average of 10.7 (World Health Organization, 2017).
However, there are substantial variations in suicide
rates across different areas within Hong Kong (Hsu
et al. 2015). Previous research also indicates large
area differences in life satisfaction (Hsu et al. 2017)
and socioeconomic status (Hsu et al. 2015) in Hong
Kong, making it a unique setting to investigate the
levels of suicide,
wellbeing and socioeconomic factors.

The aim of the present study is to examine the asso-
ciation between regional suicide rates and aggregated

interrelationship of the area

scores of subjective wellbeing measured by happiness
and life satisfaction scales in Hong Kong. We have
also included area socioeconomic characteristics in
the analysis to investigate to what extent the associ-
ation can be explained by socioeconomic factors.

Methods
Data
Assessment of happiness and life satisfaction

Data for happiness and life satisfaction were extracted
from the first wave of The Hong Kong Panel Study of
Social Dynamics (HKPSSD) conducted between April
and December 2011 (Wu, 2016). The HKPSSD is a lon-
gitudinal study of a representative sample of indivi-
duals living in Hong Kong. Overall, 7218 participants
aged 15 years and above were enrolled in the survey;
among them there were complete data for 6727
(93.2%) individuals who were included in this study.
Each participant was assigned to one of the area units
based on residential address. Data were compiled at
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two area levels: 18 districts (median population aged 15
years and above = 362866 (interquartile rage 279 951—
516 131)), and large street block (LSB; n =1620; median
population aged 15 years and above = 2061 (interquar-
tile range 1428-4346)). There are three main regions in
Hong Kong — Hong Kong Island, the Kowloon penin-
sula and the New Territories (Fig. 1a). These regions
are further divided into 18 administrative districts.
LSB is the smallest spatial aggregation with available
detailed census data provided by the Census and
Statistics Department of the Hong Kong Government.
The boundaries of street blocks were demarcated by
the Planning Department based on geographic features
such as roads, coastlines and rivers. Data available at
the two area levels allow us to examine the robustness
of findings.

Happiness was measured using the Subjective
Happiness Scale (SHS; Appendix 1), which was devel-
oped by Lyubomirsky and Lepper to measure happi-
ness using both absolute ratings (two items) and
ratings relative to peers (two items) (Lyubomirsky &
Lepper, 1999), with a higher score indicating a higher
level of happiness. The Chinese version of the SHS
has been evaluated for its psychometric properties,
linguistic equivalence of translation and reliability in
several studies (Kashdan & Yuen, 2007; Chen et al.
2008; Tse et al. 2010; Tam et al. 2012).

The Satisfaction with Life Scale (SWLS; Appendix
2), a five-item scale developed by Diener et al. (1985),
was used to measure an individual’s life satisfaction.
The total score of the SWLS was calculated for each
participant, with a higher score indicating a higher
level of life satisfaction. The Chinese SWLS has been
shown to be a reliable and valid tool for measuring
life satisfaction (Leung & Leung, 1992; Shek, 1998;
Chen et al. 2008).

Data for suicide and population

Suicide data (2005-2013) for people aged 15 years or
above in Hong Kong were extracted from the files of
the Coroner’s Court. In Hong Kong, all unnatural
deaths including suicides are investigated and certified
by the Coroners. We included all deaths certified as sui-
cide (International Classification of Diseases, Tenth
Revision [ICD-10] codes X60-X84) in the study. In
some previous studies, deaths of undetermined intent
were included in the suicide data because a substantial
proportion of suicides were misclassified as deaths of
undetermined intent. In Hong Kong, the number of
deaths classified as undetermined intent was very
small (e.g. the undetermined death/suicide ratio was
0.02 in 2011) (Hsu et al. 2015). Thus, our analysis did
not include deaths of undetermined intent. We used
suicide data for 2005-2013, as 2005 and 2013 were the
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first and most recent years, respectively, when data
with residential address information were available at
the time of the study. We intended to include the largest
sample possible to obtain stable estimates of local sui-
cide rates and sufficient suicide numbers for our ana-
lyses in each small area. This time period includes the
year when the survey data for individual happiness
and life satisfaction were available, i.e. 2011. There
were 8461 suicides over this time period; of these, 206
(2.4%) suicides were excluded from the analysis because
they either had a missing or incomplete address, or had
an address that was outside Hong Kong. Each suicide
was assigned to one of the area units (i.e. districts and
LSBs) based on the residential address before death.
Population data for districts and LSBs were extracted
from the 2011 census (N = 6578000 for population
aged 15 years and above).

Data for area characteristics

The 2011 Hong Kong census data were used to calculate
poverty rates and identify factors of area socioeconomic
characteristics, which were then included in the correl-
ational analyses. We calculated the poverty rates for
each LSB using income information from the census —
that is, the percentage of households with an income
below the official poverty line, i.e. 50% below the
median income by respective household size. The pov-
erty rates for the 18 districts were extracted from the
Hong Kong Poverty Situation Report 2012 published
by the Hong Kong government (Government of the
Hong Kong Special Administrative Region, 2012).
Exploratory factor analysis (EFA) was conducted to
identify factors that characterised areas, based on data
for 21 variables at the ‘LSB level’ (Table Al). These
variables were selected on the basis of previous studies
investigating associations between neighbourhood
characteristics and mental health and illness in Hong
Kong (Hsu et al. 2015; Kandt et al. 2016) and other
countries (Hiscock et al. 2003; Congdon, 2011, 2012).
After an iterative process of variable selection with sig-
nificant and specific loading, 12 out of the 21 variables
contributed to the following four factors: (i) depriv-
ation, (ii) Chinese ethnicity, (iii) social fragmentation
and (iv) ageing (Table Al). To characterise each ‘dis-
trict’, we chose the variables with the highest loadings
for each of the four factors to represent its dimension
and included these variables in the correlational ana-
lyses — (i) the percentage of households living in public
housing, (ii) the percentage of Chinese people, (iii) the
percentage of people who had moved from Mainland
China within the previous 5 years (‘new immigrants
from Mainland China’) and (iv) the percentage of peo-
ple aged 65 years or over. ‘New immigrants from
Mainland China’ refers to people who immigrated to
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Fig. 1. Maps of (a) Hong Kong with the boundaries of 18 districts, (b) age-standardised suicide rates, (c) happiness and (d) life
satisfaction across 18 districts in population aged 15 years or above. Note: red colour indicates above-average suicide rates and

below-average levels of happiness or life satisfaction, i.e. poorer mental health; blue colour indicates below-average suicide rates
and above-average levels of happiness or life satisfaction, i.e. better mental health; white colour indicates around average values.

Hong Kong after sovereignty was handed back to
China in 1997. Social adjustment difficulties in this
group of people were found in previous studies
(Wong et al. 2012) and were associated with poor men-
tal health in this population (Chou, 2012).

Although poverty rate was already included in the
factor analysis process, it was investigated alongside
the four derived factors in our analysis because of the
recent emphasis placed on poverty alleviation by the
Hong Kong Government, which published its first offi-
cial report on poverty in 2012 (Government of the Hong
Kong Special Administrative Region, 2012).

Statistical analysis

We calculated mean happiness and life satisfaction scores
and age-standardised suicide rates for each of the 18 dis-
tricts. For the analyses at the LSB level, a sufficient num-
ber of participants is needed in each area unit to obtain
stable estimates of mean happiness and life satisfaction
scores. However, the 6727 survey participants were dis-
tributed in only 921 of a total 1620 LSBs, i.e. there were
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no participants or data for happiness and life satisfaction
in 699 LSBs. We thus defined 30 LSB quantiles according
to the local poverty rates, and calculated mean happiness
and life satisfaction scores and age-standardised suicide
rates for each of the quantiles. There was a trade-off
between the statistical stability of the happiness/life satis-
faction estimates and suicide rates, which would increase
with a smaller number of quantile groups, and the statis-
tical power of the association analysis, which would
increase with a larger number of quantile groups.
Sensitivity analyses were conducted by grouping LSBs
into 40 or 50 quantiles; nevertheless, some quantile
groups had no elderly participants. We thus used 30
groups of LSBs in the main analysis and presented the
results of sensitivity analyses using 40 or 50 groups in
the appendix (Tables A2 and A3).

The World Standard Population (Ahmad et al. 2001)
was used to directly standardise suicide rates for each
district and LSB quantile. The factor scores of the four
area characteristics were the weighted average of factor
scores for every LSB in the same group. The weights
were determined by the population of each LSB.
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The associations between mean happiness and life
satisfaction scores and suicide rates were assessed
using Pearson’s correlation coefficients. Partial correla-
tions were also computed to control for each of the five
area characteristics separately. For descriptive pur-
poses, a correlation coefficient of 0-0.19 is deemed as
very weak, 0.20-0.39 as weak, 0.40-0.59 as moderate,
0.60-0.79 as strong and 0.80-1 as very strong (Evans,
1996). We also conducted analyses stratified by sex
and age group (15-44 years, 45-64 years and 65
years and above) since previous studies showed varia-
tions in the associations between happiness/life satis-
faction across sex/age groups (Bray & Gunnell, 2006).

Mapping

Maps at the district level were produced using ArcGIS
Version 10.0. Maps at the LSB level were not produced
as there were no happiness/life satisfaction data in
many of the LSBs as mentioned above. Choropleth
maps with a five-category divergent red-blue colour
scheme (Brewer, 1996) were used to show the spatial
patterning of suicide, happiness and life satisfaction
across the 18 districts. Red and blue with varying
shades were used to indicate areas with poorer mental
health (i.e. high suicide rates and low levels of happi-
ness and life satisfaction) and better mental health
(i.e. low suicide rates and high levels of happiness
and life satisfaction), respectively; the central (average)
category was shaded white. The standard deviation
classification method was used for the cut-offs. The
central category included a range spanning from 0.5
standard deviations (sp) below the mean scores to 0.5
sD above the mean, with the most extreme two categor-
ies representing the scores that were 1.5 sp from the
mean. The digital boundary files of the 18 districts
were provided by the Lands Department (Fig. 1a).

Results

Table A4 summarises the distribution of mean happi-
ness and life satisfaction scores and age-standardised
suicide rates across 18 districts and 30 quantiles of
LSBs. The mean happiness scores of all sex/age groups
combined ranged from 18.25 to 19.98 at the district
level and 18.17 to 21.24 at the LSB quantile level;
those of life satisfaction were 22.02-25.04 at the district
level and 21.39-26.28 at the LSB quantile level. Suicide
rates (per 100 000) of all sex/age groups combined ran-
ged from 11.23 to 17.84 at the district level and 7.51 to
21.01 at the LSB quantile level. Males had lower levels
of happiness and life satisfaction and higher suicide
rates than women. While there were no clear age dif-
ferences in the levels of happiness and life satisfaction,
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the elderly had the highest suicide rates. The elderly
group had the widest range of the three measures
across sex/age groups.

Geographic variation

The geographic distribution of age-standardised sui-
cide rates across the 18 districts is shown in Fig. 1b.
There was a 1.6-fold difference between the lowest sui-
cide rate (11.23 per 100000 in Sai Kung district) and
the highest suicide rate (17.84 per 100000 in Wong
Tai Sin district). High suicide-rate districts appeared
to cluster in Kowloon (i.e. Wong Tai Sin, Kwun Tong
and Yau Tsim Mong) and some districts in the New
Territories (i.e. Kwai Tsing and Tuen Mun). In contrast,
all the districts on Hong Kong Island showed average
or below average suicide rates. The maps of happiness
(Fig. 1c) and life satisfaction (Fig. 1d) showed some
similar patterns: low levels of happiness and life satis-
faction were seen in Kowloon and some districts in the
New Territories, whilst districts on Hong Kong Island
generally had high or average levels, except for the low
happiness levels observed in the Eastern district.

Ecological associations

Table A5 presents the distribution of area socio-
economic characteristics at the district and LSB levels
that were investigated in the following analyses.
Table 1 presents Pearson correlations between mean
happiness and life satisfaction scores, suicide rates
and the five area characteristics for all sex and age
groups combined. The associations between happi-
ness/life satisfaction and suicide were also shown
graphically in scatter plots (Fig. 2 for 18 districts and
Fig. 3 for 30 quantiles of LSBs). At the district level,
happiness and life satisfaction were strongly correlated
(r = 0.64) and were weakly and negatively correlated
with suicide rates (r=—0.32 and —0.36, respectively)
and variously negatively correlated with the five area
variables (r ranged from —0.05 to —0.66), whilst sui-
cide rates were positively correlated with the five
area variables (r ranged from 0.28 to 0.68). In contrast,
the correlations were stronger at the LSB quantile level:
happiness and life satisfaction were very strongly
correlated (r = 0.94), and were very strongly and
negatively correlated with suicide rates (r=—0.83 and
—0.84, respectively) and the five area variables (r ran-
ged from —0.83 to —0.93), whilst suicide rates
were positively correlated with the five area variables
(r ranged from 0.79 to 0.94).

Tables 2 and 3 present simple and partial correlation
coefficients between the mean happiness and life satis-
faction scores and suicide rates by sex and age across
the 18 districts and 30 quantiles of LSBs. Overall, the
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Table 1. Pearson correlations (r) and 95% confidence intervals (Cls) among happiness, life satisfaction, suicide and area characteristics in all
sex/age groups combined across 18 districts and 30 quantiles of large street block (LSB)

Happiness Life satisfaction Suicide
r 95% CI r 95% CI r 95% CI
Districts (n = 18)
Happiness 1.00
Life satisfaction 0.64 (0.64-0.81) 1.00
Suicide —0.32 (—0.78 to 0.25) —0.36 (—0.69 to 0.10) 1.00
Poverty rates —0.23 (—0.61 to 0.30) —0.47 (—0.76 to —0.04)  0.68 (0.42-0.86)
% public housing —0.66 (—0.89 to —0.13) —0.53 (—0.76 to —0.10)  0.53 (0.02-0.84)
% Chinese —0.38 (—0.69 to 0.03) -0.42 (—0.82 to 0.06) 0.28 (—0.20 t0 0.67)
% new immigrants from Mainland —0.05 (—0.43 to 0.43) —0.37 (—0.65 to 0.04) 0.42 (0.18-0.69)
China
% more than 65 years old —0.44 (—0.81 to —0.02) —0.05 (—0.58 to 0.41) 0.36 (—0.07t00.71)
LSB quantiles (n = 30)

Happiness 1.00
Life satisfaction 0.94 (0.94-0.97) 1.00
Suicide —0.83 (—0.91 to —0.73) —0.84 (—0.91 to —0.75)  1.00
Poverty rates —0.83 (—0.92 to —0.73) —0.87 (—0.93 to —0.77)  0.90 (0.81-0.97)
Deprivation —0.90 (—0.95 to —0.81) —0.93 (—0.96 to —0.87)  0.94 (0.88-0.98)
Chinese ethnicity —0.83 (—0.91 to —0.73) —0.88 (—0.94 to —0.76)  0.79 (0.69-0.89)
Social fragmentation —0.85 (—0.93 to —0.76) —0.88 (—0.94 to —0.80)  0.93 (0.85-0.98)
Ageing —0.89 (—0.95 to —0.81) —0.93 (—0.97 to —0.87)  0.89 (0.84-0.94)

Note. Values are shown in bold if 95% Cls are not included the null hypothesis (i.e. r = 0).

pattern was very similar to the associations of happi-
ness and life satisfaction with suicide, although the
correlations were much weaker at the district level
than the LSB quantile level. Men generally showed
stronger correlations than women. Of note, all the
associations were substantially attenuated or became
null after controlling for area characteristics, although
the confounding effect was less marked when control-
ling for Chinese ethnicity than other factors. At the dis-
trict level (Table 2), there were generally very weak or
weak negative correlations across sex/age groups,
except for strong negative correlations in elderly men
and very weak or weak positive associations in
young and middle-aged women. At the LSB quantile
level (Table 3), the correlations were mostly strongly
negative across sex/age groups, with the only excep-
tion of elderly women who showed weak or very
weak negative correlations. Sensitivity analyses group-
ing all the LSBs into 40 or 50 quantiles showed very
similar patterns (Tables A2 and A3).

Discussion
Main findings

Our ecological analyses showed that area levels of hap-
piness and life satisfaction were strongly correlated
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with each other, and that they both demonstrated an
inverse association with suicide rates — the higher the
area level of happiness or life satisfaction, the lower
the local suicide rate. The associations were much
stronger at the LSB quantile level than the district
level (correlation coefficients —0.83 and —0.84 at the
LSB quantile level v. —0.32 and —0.36 at the district
level). Controlling for area characteristics had a pro-
found impact on the correlations. The strength of the
associations was markedly attenuated or became null
after controlling for area variables, indicating that the
associations of happiness and life satisfaction with sui-
cide were largely the result of their strong associations
with area socioeconomic characteristics. The pattern
was similar in men and women and across sex/age
groups, although men generally showed stronger
correlations than women.

Strengths and limitations

This is among the first studies to use population-based
data for happiness, life satisfaction and suicide to con-
duct a systematic investigation into the inter-correlations
of the three potential makers of population mental
health whilst considering the impact of local socio-
economic characteristics. The territory-wide district-
based data allow for the mapping of geographic
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Fig. 2. Scatter plots of suicide rate against (a) mean happiness scores in (i) all sex/age groups; (ii) males aged 15 and above; (iii)
females aged 15 and above; (iv) males aged 1544, (v) 45-64, and (vi) 65+ years; (vii) females aged 1544, (viii) 45-64, and (ix) 65+
years; and suicide rate against (b) mean life satisfaction scores in (i) all sex/age groups; (i) males aged 15 and above; (iii) females
aged 15 and above; (iv) males aged 15-44, (v) 45-64 and (vi) 65+ years; (vii) females aged 15-44, (viii) 45-64 and (ix) 65+ years

across 18 districts.
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Fig. 3. Scatter plots of suicide rate against (a) mean happiness scores in (i) all sex/age groups; (ii) males aged 15 and above; (iii)
females aged 15 and above; (iv) males aged 15-44, (v) 45-64 and (vi) 65+ years; (vii) females aged 15-44, (viii) 45-64 and (ix) 65+
years; and suicide rate against (b) mean life satisfaction scores in (i) all sex/age groups; (ii) males aged 15 and above; (iii) females
aged 15 and above; (iv) males aged 15-44, (v) 45-64, and (vi) 65+ years; (vii) females aged 1544, (viii) 45-64 and (ix) 65+ years
across 30 quantiles of LSBs.

https://doi.org/10.1017/52045796018000124 Published online by Cambridge University Press


https://doi.org/10.1017/S2045796018000124

ssa.d Alssanun sbprique) Ag auljuo paysiiand #Z100081096.5702S/£101°0L/B10 10p//:sd1y

Table 2. Pearson correlation coefficients (r), and 95% confidence intervals (Cls), between regional happiness and life satisfaction mean scores and suicide rates across 18 districts

Partial correlation with suicide rate after controlling for each of the five area characteristics

Simple correlation with

suicide rate

Poverty rates

% public housing

% new immigrants from

% Chinese

Mainland China

% 65 or more years old

r

95% CI r

95% Cl r

95% CI

r

95% CI r

95% CI r

95% CI

All sex/age groups combined —0.32
Males

Aged 15 and above —0.34
Aged 15-44 —0.02
Aged 45-64 —0.34
Aged 65+ —0.62
Females
Aged 15 and above —0.13
Aged 15-44 0.22
Aged 45-64 0.13
Aged 65+ —0.30

All sex/age groups combined —0.36
Males

Aged 15 and above —0.42
Aged 15-44 —-0.13
Aged 45-64 —0.39
Aged 65+ —0.65
Females
Aged 15 and above 0.00
Aged 15-44 0.01
Aged 45-64 0.33
Aged 65+ —0.42

(076 t0 021)  —0.23
(-0.71t0 027)  —0.05
(—0.49 to 0.49) 0.11
(=079 t0 0.05)  —0.14
(—0.88 to —0.22)  —0.48
(-054t0 0.34)  —0.14
(—0.58 to 0.64) 0.20
(—0.26 to 0.48) 0.15
(—0.63 to —0.05)  —0.35
(-0.68t00.07)  —0.06
(=077 t0 0.16)  —0.04
(—0.53 to 0.38) 0.16
(—=0.70 t0 0.06)  —0.02
(—0.88 to —0.18)  —0.55
(—0.48 to 0.40) 0.09
(—0.36 to 0.38) 0.00
(—0.41 to 0.70) 0.55
(—0.66 to —0.21)  —0.47

(—0.76 to 0.26) 0.05
(—0.59 to 0.49) 0.10
(—0.31 to 0.57) 0.23
(—081t0035)  —021
(=074 to —0.07)  —0.21
(-0.54 t0 0.36)  —0.08
(—0.56 to 0.64) 0.21
(—0.24 to 0.50) 0.13
(—0.66 to —0.01) —0.25

Happiness
(—0.47 to 0.43)

(—0.33 to 0.49)
(—0.3 to 0.62)

(—0.63 to 0.13)
(—0.74 to 0.33)

(—0.46 to 0.31)
(—0.41 to 0.63)
(—0.20 to 0.45)
(—0.56 to 0.2)

Life satisfaction

(—0.5 to 0.38) —0.11
(=055 to 0.56)  —0.15
(—0.33 to 0.61) 0.05
(—0.40 to 0.40)  —0.24
(—0.81t00.07)  —0.34
(—0.43 to 0.46) 0.06
(—0.4 to 0.36) 0.01
(0.05 to 0.80) 0.39
(—0.69 to —0.2)  —0.40

(—0.53 to 0.40)

(—0.58 to 0.40)
(—0.43 to 0.62)
(—0.57 to 0.16)
(—0.77 to 0.44)

(—0.42 to 0.45)
(—0.38 to 0.39)
(—0.24 to 0.74)
(—0.7 to 0.02)

—0.23

—0.29

0.11
—0.40
—0.50

-0.21
0.23
—0.18
0.10

—0.28

-0.33
—0.09
—0.37
—0.54

—0.07
—0.02

0.16
—0.03

(-072t0023)  —0.33
~0.36

0.02
—0.44
—0.60

(—0.68 to 0.21)
(—0.31 to 0.51)
(—0.79 to 0.14)
(—0.86 to 0.02)

—-0.12
0.22
0.13

—0.30

(—0.66 to 0.33)
(—0.47 to 0.62)
(—0.61 to 0.30)
(—0.56 to 0.52)

(—0.68 t0 0.16)  —0.24
(=0.75t0 0.16)  —0.29
(—0.49 to 0.35) 0.03
(—0.68 t0 0.10)  —0.22
(—0.81to —0.03) —0.59
(—0.55 to 0.35) 0.01
(—0.45 to 0.37) 0.03
(—0.41 to 0.52) 0.35
(048 t0 0.38)  —0.42

(-0.77t00.18)  —0.19
(—0.74t0 0.16)  —0.33
(—0.47 to 0.53) 0.02
(—0.84 to —0.03)  —0.38
(—0.85to —0.11)  —0.62
(—0.53 to 0.38) 0.20
(—0.53 to 0.66) 0.62
(—0.32 to 0.48) 0.32
(—0.67 to —0.01)  —0.28
(—0.65t0027)  —037
(-0.71t00.33)  —0.46
(—044 t0 0.55)  —0.14
(0620 027)  —0.48
(-0.85t00.03)  —0.65
(—0.46 to 0.39) 0.12
(—0.42 to 0.37) 0.28
(—0.28 to 0.69) 0.29
(—0.67 to —0.18)  —0.41

(—0.70 to 0.42)

(—0.74 to 0.32)
(—0.56 to 0.61)
(=0.77 to 0.1)
(—0.88 to —0.13)

(—0.30 to 0.57)
(—0.05 to 0.87)
(—0.17 to 0.83)
(—0.66 to 0.01)

(—0.80 to 0.25)

(—0.84 to 0.23)
(—0.62 to 0.51)

(—0.75 to —0.03)
(—0.88 to —0.03)

(—0.37 to 0.48)
(—0.16 to 0.66)
(—0.31 to 0.66)
(—0.68 to —0.15)

Note. Values are shown in bold if the 95% CIs do not include the null hypothesis (i.e. r = 0).
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Table 3. Pearson correlation coefficients (r), and 95% confidence intervals (CIs), between regional happiness and life satisfaction mean scores and suicide rates across 30 quantiles of large street block (LSB)

Simple correlation with

Partial correlation with suicide rate after controlling for each of the five area characteristics

suicide rate Poverty rates Deprivation Chinese ethnicity Social fragmentation Ageing
r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI
Happiness
All sex/age groups —0.83 (—0.91to —0.73) —0.31 (—0.58 to —0.10) 0.09 (-0.18to 0.42) —-0.50 (—0.72 to —0.16) —0.20 (—0.45t0 0.07) —0.16 (—0.48 to 0.18)
combined
Males
Aged 15 and above —0.77  (—0.85 to —0.65) —0.28  (—0.50 to 0.04)  0.00 (-0.25t0 0.36) —0.45 (—0.61to —0.16) —0.28 (—0.52t00.03) —0.10 (—0.39 to 0.28)
Aged 15-44 —0.52 (—0.69 to —0.32) —0.07 (—0.38t00.25) 0.10 (=016 t0 0.39) —-0.13 (-0.36t0 0.16) —0.13  (—0.40to 0.14) 0.20 (—0.12 to 0.55)
Aged 45-64 —0.71 (—0.89 to —0.46) —0.27 (—0.66 to 0.23)  0.03 (=0.52t00.53) —-0.32 (—0.69t00.13) —0.09 (—0.60to 0.44) —0.22 (—0.63to 0.34)
Aged 65+ —0.60 (—0.78 to —0.36) —0.25 (—0.48 to 0.00) —-0.23 (-049t00.10) —-0.49 (-0.70 to —0.15) —0.27 (—0.55t0 0.06) —0.27 (—0.53 to 0.05)
Females
Aged 15 and above —0.69 (—0.84 to —0.53) —0.14 (—0.49 to 0.21) 0.15 (=029 t0 0.56) —0.29 (—0.67 to 0.16)  0.02 (—0.38t00.37) —0.06 (—0.52to 0.42) §
Aged 15-44 —0.39 (—0.65 to —0.12) 0.08 (—0.32t0 0.42) 0.28 (—0.08 to 0.59)  0.14 (—0.27 to 0.47)  0.20 (—=0.19 to 0.53)  0.21 (—0.22 to 0.59) ?g‘
Aged 45-64 —0.69 (—0.88to —0.47) —0.09 (—0.54t00.34) 0.13 (—0.40 to 0.52) —-0.33 (—0.67t0 0.04) —0.01 (—-0.51t00.33) —0.04 (—0.50 to 0.34) §'
Aged 65+ —-021 (-054t00.13) —-0.28 (—-0.52t00.01) —-0.22 (-0.50t00.07) —-0.24 (-0.60to0.12) —0.22 (—0.53t00.06) —0.26 (—0.58 to 0.08) a
Life satisfaction %
All sex/age groups —0.84 (—091to —0.75) —0.27 (—0.55t00.00) 0.26 (—-0.10t0 0.52) —0.49 (—0.74 to —0.09) —0.14 (—0.49t00.22) —0.08 (—0.43 to 0.34) §.
combined %
Males (é)
Aged 15 and above —0.83 (—0.91to —0.72) —0.25 (—0.51 to 0.06) 0.14 (—=0.15to0 0.40) —0.47 (—0.72to —0.12) —0.21 (—0.55t00.09) —0.07 (—0.44 to 0.40) §
Aged 15-44 —0.60 (—0.77 to —0.36) 0.04 (—-0.35t0 0.37)  0.25 (-0.14t0 0.58) —0.11 (—0.46 to 0.25)  0.02 (—0.39to 0.41) 0.28 (—0.09 to 0.55) 2
Aged 45-64 —0.80 (—0.91to —0.63) —0.23 (—0.60 to 0.19) 0.07 (—0.38 to 0.44) —0.40 (—0.68 to —0.05) —0.08 (—0.48to0.41) —0.26 (—0.59 to 0.13) 2
Aged 65+ —-0.71 (—0.83 to —0.53) —0.45 (—0.66 to —0.25) —0.40 (—0.62to —0.14) —0.50 (—0.72 to —0.20) —0.45 (—0.64 to —0.24) —0.40 (—0.67 to —0.10) 2
Females %‘
Aged 15 and above —0.70 (—0.83 to —0.55) —0.12 (—0.39 to 0.19) 0.27 (0.00 to 0.51) —0.30 (—0.65t0 0.11) 0.03 (—0.24 t0 0.43)  0.02 (—0.34 to 0.36) §
Aged 15-44 —0.63 (—0.81to —0.41) —0.04 (—0.38t00.32) 0.22 (-0.12t0 0.50) —0.14 (—0.46to 0.21) 0.02 (—0.36 to 0.41)  0.25 (—0.10 to 0.56) §
Aged 45-64 —0.65 (—0.88to —0.42) —0.04 (—0.57t00.35) 0.28 (-0.32t0 0.61) —-0.22 (-0.71t00.22) 0.13 (—045t00.48) —0.02 (—0.59 to 0.39) R
Aged 65+ —-0.18 (-052t00.22) —-0.26 (-0.55t00.11) —-0.20 (-0.51t00.19) —-022 (-0.561t00.19) —0.20 (-0.50t00.21) —0.24 (—0.63 to 0.19) E"
j=}
@

Note: Values are shown in bold if the 95% CIs do not include the null hypothesis (i.e. r = 0).
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variations in wellbeing and suicide, whilst the small area
data at the LSB level allow for an assessment of the
robustness of findings across two area levels. The stron-
ger correlations found at the LSB quantile level than the
district level suggest that data at the smaller area-level
captured stronger associations due to a higher level of
homogeneity within the area unit.

There are several limitations to the study. First, this
is a cross-sectional and ecological study, and the asso-
ciations found at the area level may not represent the
associations at the individual level. However, our
aim was to assess the association between potential
indicators of population mental health, which are
inherently ecological in nature, and thus the ecological
study design is appropriate for this purpose. Second,
the measures used in the study reflect mental health
at the very positive end (happiness and life satisfac-
tion) and the very negative end (suicide rate). Other
mental health indicators that could be considered
may include the prevalence of psychiatric morbidity
and psychiatric service use. Third, our analysis was
restricted to one city and the findings may not be gen-
eralised to other settings. However, data across differ-
ent areas within one territory are more comparable
than international data from different countries. The
homogeneous setting can avoid doubtful comparabil-
ity because of variations in religions, languages and
cultures, administrative systems and data reliability.
Finally, socioeconomic factors could be a confounder,
a mediator or both in the link between wellbeing and
suicide, and adjusting for a mediator may underesti-
mate the causal relationship between the exposure
and outcome. However, in this ecological analysis, an
area’s socioeconomic circumstances are more likely to
act as a confounder because they are more likely to
be upstream determinants for both population well-
being and suicide rate, as opposed to functioning as
a mediator which would be influenced by an area’s
level of wellbeing and then in turn influences the
local suicide rate.

Comparison with previous findings

There have been previous ecological studies within
(Snider, 2011) or across countries (Bray & Gunnell,
2006; Helliwell, 2007) that yielded findings in agree-
ment with ours demonstrating inverse associations
between happiness/life satisfaction and suicide.
However, we found stronger associations (at least at
the small area level) than past research indicated, prob-
ably because of the use of small-area, homogenous
data. Corresponding findings were also shown in
person-based, prospective studies, which demon-
strated decreased happiness to increase future suicide
risk (Koivumaa-Honkanen et al. 2001, 2003; Sisask

https://doi.org/10.1017/52045796018000124 Published online by Cambridge University Press

et al. 2008; Sisask, 2010; Liu et al. 2012; You et al.
2014).
wellbeing-suicide association could be that positive
emotions cause people to cope with stress better
(Scheier and Carver, 1992) and avoid potentially harm-
ful strategies, like denial and giving up (Segerstrom
et al. 1998).

Few studies have examined the sex- and age-specific

Possible causal pathways underlying the

effects on the strength of the associations between hap-
piness/life satisfaction and suicide. One ecological
study based on data from 32 European countries sug-
gested a stronger correlation in men than women and
an increased strength of the association with age (Bray
& Gunnell, 2006). Our findings regarding sex differ-
ences were in keeping with Bray and Gunnell’s
study, whilst our age-stratified analyses showed that
associations between happiness/life satisfaction and
suicide tended to be strongest in the middle-aged
group (45-64 years) and weakest in the elderly (65+
years), at least at the LSB quantile level. Our previous
study showed stronger associations between suicide
and area socioeconomic characteristics in younger
than older age groups in Hong Kong (Hsu et al.
2015); this could contribute to stronger correlations
between subjective wellbeing and suicide in younger
than older people as our data showed that subjective
wellbeing, similar to suicide, was also strongly asso-
ciated with area socioeconomic factors in Hong
Kong. Furthermore, it has also been previously
shown that the suicide rate among older adults in
Hong Kong was less related to poverty and more
related to health (Tsoh et al. 2005).

The strong association detected between area socio-
economic factors and happiness/life satisfaction is in
keeping with a recent multi-level analysis based on the
same survey data used in this study (Hsu et al. 2017),
which showed an association between individual-level
life satisfaction and neighbourhood-level socioeconomic
factors, including poverty rate, deprivation, social frag-
mentation, and aged population, even after controlling
for a range of individual-level variables. In this multi-
level analysis, however, an area’s level of Chinese ethni-
city was not associated with life satisfaction after
controlling for individual-level variables. Furthermore,
there was no statistical evidence for an association
between individual-level language spoken
(Cantonese, other Chinese, English or others) and life
satisfaction after controlling for other individual-level
variables. This suggests that the ecological association
of Chinese ethnicity with happiness/life satisfaction
found in the current study may be confounded by
other individual-level factors.

A striking finding from our study is that the con-
founding effect of area socioeconomic factors could
explain most of the associations between local levels of

main
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happiness/life satisfaction and suicide rates. Adjustment
for socioeconomic factors was occasionally considered in
previous studies of wellbeing and suicide. Helliwell’s
studies showed that social capital and trust was
negatively associated with suicide rates and positively
associated with subjective wellbeing (Helliwell, 2007;
Helliwell & Wang, 2011). This is in agreement with
our finding that socioeconomic variables need to be
considered when examining the effect of subjective well-
being on suicide. Besides, the marked area difference in
suicide rates (1.6-fold across districts and nearly 3-fold
across quantiles of LSBs) and the association with
socioeconomic variables indicate the impact of socio-
economic inequalities on mental health in the Hong
Kong population. The rapidly growing gap between
the rich and poor and the resulting discontentment
may underlie the observed pattern: Hong Kong's
Gini coefficient increased from 0.451 in 1981 to 0.537
in 2011, which is much higher than that of most
developed economies.

Of note, some previous studies provided evidence of
a paradox — some happy places had high rates of suicide
— within the USA (Daly et al. 2010) and across Western
European (Bray & Gunnell, 2006) and Scandinavian
countries (Helliwell, 2007; Daly et al. 2011). Relative com-
parison has been proposed as one possible mechanism
for the paradox (Daly ef al. 2010, 2011); that is, dissatis-
fied people in a happy place may feel particularly dis-
tressed by comparison, thus increasing their mental
anguish and risk of suicide. Daly et al. (2011) suggested
that it is necessary to control for socioeconomic disad-
vantage related to suicide risk to prevent falsely con-
cluding the absence of a happiness—suicide paradox.
However, our data showed no evidence for the paradox
with or without controlling for socioeconomic factors.
Future research is needed to explain why the paradox
was found in some settings but not others.

Implications

The strong correlation between happiness/life satisfac-
tion and suicide found in this study provides evidence
supporting the utility of both happiness and life satis-
faction as indicators for population mental health that
can help with population suicide risk assessment.
Socioeconomic factors should be considered when
developing interventions aimed at increasing wellbeing,
especially in settings with a large income disparity. The
strong associations of suicide with poverty/deprivation
and social fragmentation also indicate that these dimen-
sions could be potential targets for social policies aimed
at suicide prevention. Finally, there is a need for more
research into the inter-relationship between wellbeing,
suicide and socioeconomic factors and the mechanisms
underlying their associations.
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Instructions to participants: For each of the following statements and/or questions, please circle the point on the

scale that you feel is most appropriate in describing you.

1. In general, I consider myself:

1 2 3

not

a very

happy

person

2. Compared to most of my peers, I consider myself:
1 2 3

less

happy

5 6 7

a very

happy
person

5 6 7
more

happy

3. Some people are generally very happy. They enjoy life regardless of what is going on, getting the most out of everything. To

what extent does this characterisation describe you?
1 2 3
not at
all

5 6 7
a great
deal

4. Some people are generally not very happy. Although they are not depressed, they never seem as happy as they might be. To

what extend does this characterisation describe you?
1 2 3
not at
all

5 6 7
a great
deal
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Appendix 2

Satisfaction with-life scale

Below are five statements with which you may agree
or disagree. Using the 1-7 scale below, indicate your
agreement with each item by placing the appropriate
number on the line preceding that item. Please be
open and honest in your responding. The 7-point
scale is as follows:

1 = strongly disagree
2 = disagree
3 = slightly disagree

4
5
6
7

> W N =

= neither agree nor disagree
= slightly agree

= agree

= strongly agree

. In most ways my life is close to my ideal.
. The conditions of my life are excellent.

. I am satisfied with my life.

. So far I have gotten the important things I want in

life.

nothing.

. If I could live my life over, I would change almost

Table A1l. Loadings on four factors of area socioeconomic characteristics at the large street block (LSB; n=1620) level (Hong Kong census

data 2011)*P
Deprivation Chinese ethnicity Social fragmentation Ageing

% high education —0.45 -0.27 —0.32 —0.18
% professional job —0.58 —-0.11 —0.35 —-0.11
% overcrowding 0.86 —0.06 0.05 —0.04
% public housing 0.91 —0.09 —0.32 —0.06
% Chinese -0.10 0.93 -0.03 -0.02
% Cantonese speaking 0.05 0.92 —0.01 —-0.02
% divorced or separated 0.00 -0.10 0.59 0.04
% new immigrants from Mainland China —0.25 —0.06 0.65 —-0.01
% single parent household 0.14 0.03 0.55 -0.25
% single elderly household 0.07 —-0.10 0.19 0.57
% less than 19 years old 0.05 —-0.09 0.21 —0.67
% more than 65 years old —0.03 —-0.05 —0.05 0.77

“The factor analysis was based on data for the following 21 variables at the LSB level: (1) the percentage of Chinese people, (2) the
percentage of Cantonese speaking people, (3) the percentage of people who had never married, (4) the percentage of people who
were divorced or separated, (5) the percentage of people receiving post-secondary education, (6) the percentage of people who
had moved within the previous 5 years, (7) the percentage of people who moved into Hong Kong from Mainland China within
the previous 5 years, (8) unemployment rate, (9) the percentage of people with professional jobs, (10) the percentage of one-
person households, (11) the percentage of households having five members or more, (12) the percentage of households with
more than one person living in one room, (13) the percentage of households with a single parent, (14) the percentage of house-
holds with a single elderly person, (15) the median monthly household income, (16) the percentage of households not having

ownership of their home, (17) the percentage of households living in public housing, (18) the percentage of people under 19
years old, (19) the percentage of people over 65 years old, (20) the Gini index and (21) the poverty rate. After an iterative process
of selecting variables with significant and specific loading, four factors were identified based on 12 out of the 21 variables:

deprivation, Chinese ethnicity social fragmentation and ageing.

PNumbers indicating significant loading (i.e. the absolute values are above 0.40) are highlighted in bold.
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Table A2. Pearson correlation coefficients (r), and 95% confidence intervals (CI), between regional happiness and life satisfaction mean scores and suicide rates across 40 quantiles of large street block (LSB)

Simple correlation

Partial correlation

Poverty rates Deprivation Chinese ethnicity Social fragmentation Ageing
r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI
Happiness

All sex/age groups —-0.82 (—0.88to —0.73) —0.37 (—0.57 to —0.13) —0.12 (—0.42 to 0.23) —-0.53 (—0.7to —0.32) —0.30 (—0.53to —0.01) —0.13 (—0.37 to 0.19)
combined

Males
Aged 15 and above  —0.78 (—0.86 to —0.67) —0.36 (—0.6to —0.03) —0.21 (—0.5to 0.07) —0.51 (—0.67 to —0.33) —0.38 (—0.6to —0.07) —0.08 (—0.38to 0.27)
Aged 15-44 —0.53 (—0.69 to —0.36) —0.16 (—0.49 to 0.19) —0.12 (—0.4t00.2) —0.23 (—0.43 to —0.04) —0.25 (—0.48 to 0.04) 0.08 (—0.27 to 0.47)
Aged 45-64 —0.69 (—0.82to —0.52) —0.30 (—0.51to —0.02) —0.12 (—0.36 to 0.22) —0.40 (—0.62to —0.12) —0.21 (—0.45 to 0.14) —0.16 (—0.41 to 0.14)
Aged 65+ —0.25 (—0.63 to 0.13) 0.12 (—0.29 to 0.41) 0.27 (—0.21 to 0.6) 0.04 (—0.42to0.42) 0.24 (—0.23 to 0.58) 0.15 (—0.27 to 0.49)

Females
Aged 15 and above  —0.67 (—0.78 to —0.58) —0.26 (—0.53 to 0.03) —0.05 (—0.39 to 0.32) —0.34 (—0.59 to —0.05) —0.14 (—0.42 to 0.12) —0.17 (—0.49 to 0.21)
Aged 15-44 —0.46 (—0.65to —0.24) —0.09 (—0.38 to 0.21) 0.01 (—0.32to 0.42) —0.07 (—0.33 to 0.22) —0.06 (—0.36 to 0.28) 0.03 (—0.28 to 0.31)
Aged 45-64 —0.45 (—-0.76 to —0.14) —0.03 (—0.43 to 0.3) 0.16 (—0.3 to 0.49) —0.09 (—0.56 to 0.26) 0.10 (—0.37 to 0.45) 0.00 (—0.4to00.3)
Aged 65+ —048 (—0.65to —0.23) —0.51 (—0.66 to —0.15) —0.48 (—0.67 to —0.08) —0.48 (—0.68 to 0.02) —0.48 (—0.64 to —0.15) —0.48 (—0.68 to —0.01)

Life satisfaction

All sex/age groups —0.81 (—0.88to —0.71) —0.27 (—0.49 to 0.01) 0.10 (—0.16 to 0.39) —0.51 (—0.68 to —0.24) —0.14 (—0.39 to 0.14) —0.05 (—0.33 to 0.25)
combined

Males
Aged 15 and above  —0.80 (—0.88 to —0.7) —0.22 (—0.47 to 0.08) 0.02 (—0.28 to 0.32) —0.53 (—0.71to —0.31) —0.17 (—0.43 to 0.1) —0.03 (—0.33 to 0.31)
Aged 15-44 —0.60 (—0.73 to —0.45) —0.01 (—0.28 to 0.25) 0.08 (—0.17 to 0.35) —0.28 (—0.47 to —0.04) —0.04 (—0.29 to 0.21) 0.21 (—0.05 to 0.45)
Aged 45-64 —0.78 (—0.87 to —0.65) —0.24 (—0.48 to 0.03) —0.11 (—0.36 to 0.17) —0.52 (—0.72to —0.24) —0.16 (—0.4 to 0.08) —0.26 (—0.51 to 0.07)
Aged 65+ —0.30 (—0.77 to 0.19) —0.03 (—0.47 to 0.29) 0.16 (—0.39 to 0.51) 0.02 (—0.52 to 0.42) 0.10 (—0.46 to 0.51) 0.04 (—0.36 to 0.29)

Females
Aged 15 and above  —0.69 (—0.81to —0.54) —0.23 (—0.49 to 0.12) 0.05 (—0.22 to 0.34) —0.34 (—0.59 to —0.03) —0.09 (—0.35to 0.21) —0.11 (—0.44 to 0.27)
Aged 15-44 —0.57 (—0.75to —0.34) —0.04 (—0.34 to 0.26) 0.11 (—0.19 to 0.39) —0.13 (—0.42 t0 0.17) —0.04 (—0.33 to 0.26) 0.15 (—0.14 to 0.41)
Aged 45-64 —042 (—0.78 to —0.08) —0.07 (—0.51 to 0.22) 0.11 (—0.37 to 0.39) —0.10 (0.6 to 0.21) 0.08 (—0.48 to 0.38) —0.06 (—0.45 to 0.22)
Aged 65+ —-0.58 (—0.78to —0.19) —-0.59 (—0.78to —0.1) —0.58 (—0.78 to —0.04) —0.58 (—0.78 to 0.04) —0.58 (—0.78 to —0.09) —0.58 (—0.77 to 0.03)

Note. Values are shown in bold if the 95% CIs do not include the null hypothesis (i.e. r = 0).
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Table A3. Pearson correlation coefficients (r), and 95% confidence intervals (CI), between regional happiness and life satisfaction mean scores and suicide rates across 50 quantiles of large street block (LSB)

Simple correlation

Partial correlation

Poverty rates Deprivation Chinese ethnicity Social fragmentation Ageing
r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI
Happiness

All sex/age groups —0.82 (—0.89 to —0.73) —0.33 (—0.53to —0.13) —0.13 (—0.38 to 0.13) —-059 (—0.74to —0.39) —0.27 (—0.49 to —0.03) —0.24 (—0.5to 0.07)
combined

Males
Aged 15 and above  —0.71 (—0.84 to —0.58) —0.18 (—0.49 to 0.15) —0.08 (—0.36 to 0.18) —0.47 (—0.67 to —0.26) —0.26 (—0.48 to 0.00) —0.02 (—0.34 to 0.31)
Aged 15-44 —0.44 (—0.62to —0.29) —0.02 (—0.41to00.3) —0.05 (—0.3to 0.14) —0.24 (—0.45to —0.09) —0.17 (—0.42 to 0.05) 0.12 (—0.20 to 0.36)
Aged 45-64 —0.64 (—0.78 to —0.47) —0.25 (—0.46 to 0.01) —0.11 (—0.37 to 0.18) —0.38 (—0.61to —0.1) —0.18 (—0.43to 0.11) —0.17 (—0.45to 0.17)
Aged 65+ —0.43 (—0.61to —0.25) —0.15 (—0.4to0.1) —0.05 (—0.34t00.2) —0.17 (=0.56 to 0.11) —0.13 (—0.38 to 0.13) —0.12 (—0.46 to 0.14)

Females
Aged 15 and above  —0.69 (—0.78 to —0.58) —0.26 (—0.51 to 0.08) —0.06 (—0.33 to 0.21) —0.38 (—0.58 to —0.12) —0.11 (—0.33 to 0.13) —0.26 (—0.52 to 0.11)
Aged 15-44 —0.35 (—0.57 to —0.11) 0.08 (—0.19 to 0.32) 0.12 (—0.15 to 0.38) —0.06 (—0.34 to 0.24) 0.11 (—0.14 to 0.34) 0.16 (—0.11 to 0.45)
Aged 45-64 —0.55 (—0.72to —0.35) —0.18 (—0.41 to 0.1) —0.03 (—0.3 to 0.23) —0.25 (—0.50 to 0.00) —0.05 (—0.32to 0.22) —0.23 (—0.52 to 0.06)
Aged 65+ —-0.36 (—0.6to —0.18) —0.33 (—0.55to —0.17) —0.30 (—0.53 to —0.15) —0.30 (—0.52to —0.08) —0.32 (—0.54 to —0.17) —0.31 (—0.51 to —0.14)

Life satisfaction

All sex/age groups —0.81 (—0.89 to —0.72) —0.29 (—0.52 to —0.05) 0.06 (—0.21 to 0.34) —0.54 (—0.74to —0.27) —0.16 (—0.43 to 0.11) —0.22 (-0.51 to 0.17)
combined

Males
Aged 15 and above  —0.76 (—0.86 to —0.63) —0.16 (—0.4 to 0.14) —0.01 (0.3 to 0.26) —-0.51 (-0.72to —0.23) —0.13 (—0.36 to 0.12) —0.10 (—0.46 to 0.31)
Aged 15-44 —0.54 (—0.69 to —0.36) 0.00 (—0.3to00.29) 0.05 (—0.17 to 0.26) —0.28 (—0.48to —0.07) —0.04 (—0.3to 0.21) 0.15 (—0.12 to 0.43)
Aged 45-64 —0.72 (—0.84 to —0.57) —0.21 (—0.45 to 0.06) —0.10 (—0.39 to 0.22) —0.48 (—0.72to —0.2) —0.10 (—0.35 to 0.16) —0.30 (—0.61 to 0.11)
Aged 65+ —0.56 (—0.74 to —0.35) —0.31 (—0.54 to —0.08) —0.20 (—0.43 to 0.00) —-0.26 (—0.54 to —0.03) —0.29 (—0.51to —0.07) —0.21 (—0.45 to 0.02)

Females
Aged 15 and above  —0.72 (—0.82to —0.6) —0.31 (—0.55 to —0.06) 0.00 (—0.27 to 0.23) —0.36 (—0.61to —0.08) —0.18 (—0.41 to 0.05) —0.29 (—0.55 to 0.04)
Aged 15-44 —0.52 (—0.69 to —0.33) —0.02 (—0.28 to 0.24) 0.15 (—0.12 to 0.39) —0.11 (—0.38 to 0.16) —0.01 (—0.28 to 0.28) 0.13 (—0.14 to 0.38)
Aged 45-64 —0.53 (—0.76 to —0.28) —0.19 (—0.43 to 0.05) 0.00 (—0.27 to 0.24) —0.18 (—0.56 to 0.07) —0.03 (—0.35 to 0.16) —0.23 (—0.52 to —0.02)
Aged 65+ —0.40 (—0.62to —0.23) —0.38 (—0.59 to —0.23) —0.35 (—0.54to —0.19) —0.35 (—0.56 to —0.14) —0.37 (—0.56 to —0.21) —0.36 (—0.56 to —0.2)

Note. Values are shown in bold if the 95% CIs do not include the null hypothesis (i.e. r = 0).
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Table A4. The distribution of happiness and life satisfaction mean scores and age-standardised suicide rates across 18 districts and 30
quantiles of large street block (LSB)

District (n = 18) LSB quantiles (n = 30)

Mean SD Min Max Mean SD Min Max

Mean of happiness score

All sex/age groups combined 19.23 0.48 18.25 19.98 19.35 0.83 18.17 21.24
Males
Aged 15 and above 19.00 0.62 17.90 20.34 19.14 0.90 17.75 21.21
Aged 15-44 19.09 0.60 18.41 20.30 19.16 0.89 17.17 21.62
Aged 45-64 18.91 0.79 16.75 19.93 19.12 1.09 17.18 21.09
Aged 65+ 18.85 1.18 16.95 21.19 19.18 1.60 16.89 22.67
Females
Aged 15 and above 19.45 0.55 18.59 20.50 19.55 0.88 17.97 21.58
Aged 1544 19.49 0.57 18.84 20.61 19.58 0.80 18.20 21.24
Aged 45-64 19.48 0.61 18.29 20.69 19.70 1.28 17.44 22.71
Aged 65+ 19.39 2.11 16.78 26.50 19.51 2.14 17.18 28.00
Mean of life satisfaction score
All sex/age groups combined 22.98 0.79 22.02 25.04 23.33 1.47 21.39 26.28
Males
Aged 15 and above 22.55 1.05 21.19 25.34 22.93 1.58 20.55 26.17
Aged 1544 22.32 1.18 20.72 24.96 22.66 1.63 20.12 26.31
Aged 45-64 22.73 1.05 21.35 24.77 23.10 1.99 19.47 27.33
Aged 65+ 22.70 1.44 20.60 26.29 23.54 2.60 19.86 30.00
Females
Aged 15 and above 23.36 1.18 20.72 24.96 23.69 1.63 20.12 26.31
Aged 15-44 23.31 0.78 22.07 24.94 23.61 1.34 21.56 26.17
Aged 45-64 23.40 0.93 22.23 26.22 23.83 1.93 20.91 29.14
Aged 65+ 23.35 1.69 19.92 28.00 23.79 227 21.43 32.00
Age-standardised suicide rate per 100 000
All sex/age groups combined 14.27 1.95 11.23 17.84 13.49 4.12 7.51 21.01
Males
Aged 15 and above 18.27 3.09 12.37 22.79 17.79 6.23 8.76 30.21
Aged 1544 15.83 1.18 20.72 24.96 15.42 1.63 20.12 26.31
Aged 45-64 17.35 3.09 13.03 23.06 16.98 6.75 592 29.45
Aged 65+ 34.33 7.71 14.64 47.62 33.17 9.22 11.78 46.55
Females
Aged 15 and above 10.62 1.61 7.45 13.43 9.79 2.31 6.21 14.20
Aged 1544 9.65 1.74 7.15 13.87 8.41 248 4.87 13.14
Aged 45-64 10.08 2.34 4.47 14.02 9.45 2.92 512 15.37
Aged 65+ 17.38 4.11 10.97 26.49 18.41 4.87 11.21 31.12

sp, standard deviation; Min, minimum; Max, maximum.
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Table A5. Summary statistics of area socioeconomic characteristics across 18 districts and 1620 large street blocks (LSBs) in Hong Kong

(based on 2011 census data)

Variable Mean SD Min 25% Median 75% Max

District
Males (%) 48.5 0.5 47.6 48.2 484 48.7 499
Poverty rate (%) 19.1 44 12.8 153 185 23.3 25.5
Public housing (%) 27.1 16.9 0.0 18.5 26.2 34.1 59.0
Chinese population (%) 96.1 3.9 87.7 93.6 98.0 98.7 99.2
New immigrants from Mainland China (%) 2.5 1.0 1.5 1.7 2.3 29 5.1
Population aged 65 years and over (%) 13.8 3.0 9.4 10.7 14.9 16.7 18.0

LSB
Males (%) 46.4 44 28.2 43.8 46.6 48.6 85.1
High education (%) 27.2 16.5 15 14.5 22.8 37.2 91.7
Professional job (%) 452 23.4 1.0 26.2 414 62.8 100.0
Overcrowding (%) 46.1 18.4 2.5 327 43.7 57.5 100.0
Public housing (%) 195 37.5 0.0 0.0 0.0 0.0 100.0
Chinese (%) 95.2 8.8 11.0 95.2 98.5 99.7 100.0
Cantonese speaking (%) 85.2 11.4 6.3 82.3 88.5 92.3 99.5
Divorced or separated (%) 4.3 2.7 0.0 2.4 3.9 5.7 24.7
New immigrants from Mainland China (%) 29 3.9 0.0 0.3 1.5 3.7 347
Single parent household (%) 2.9 3.0 0.0 0.5 2.3 4.4 28.9
Single elderly household (%) 4.8 4.6 0.0 1.1 3.8 7.0 46.4
Population aged less than 19 years (%) 18.3 53 3.5 14.7 17.8 21.5 425
Population aged 65 years and over (%) 14.4 7.2 0.0 9.3 13.5 18.7 64.0
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