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ABSTRACT
Objectives: To investigate and describe the
epidemiological characteristics of suicide in the elderly
in Jiading, Shanghai, for the period 2003–2013.
Design: Retrospective, observational, epidemiological
study using routinely collected data.
Setting: Jiading District, Shanghai.
Methods: Suicide data were retrieved from the
Shanghai Vital Registry database for the period 2003–
2013. Crude and age-standardised mortality rates were
calculated for various groups according to sex and
age. Joinpoint regression was performed to estimate
the percentage change (PC) and annual percentage
change (APC) for suicide mortality.
Result: A total of 956 deaths due to suicide occurred
among people aged ≥65 years during the study period,
accounting for 76.7% (956/1247) of all suicide
decedents. Among the 956 people with suicide deaths,
88.7% (848/956) had a history of a psychiatric
condition. The age-standardised mortality rates for
suicide without and with a psychotic history in people
aged ≥65 years were much higher than those for
people aged <65 years in both genders. Suicide
mortality in the elderly showed a declining trend, with
a PC of −51.5% for men and −47.5% for women.
The APC was −29.1 in 2003–2005, 4.6 in 2005–2008
and −9.7 in 2008–2013 for aged men, and −12.2 in
2003–2006 and −5.2 in 2006–2013 for aged women,
respectively. Women living in Jiading had a higher risk
of suicide death than men, especially among the
elderly. The mortality rate for suicide increased with
age in the elderly, and was more marked for those with
a psychiatric history than for those without.
Conclusions: Suicide mortality declined in Jiading
during the study period 2003–2013 overall, but
remained high in the elderly, especially those with a
psychiatric history.
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INTRODUCTION
In 2012, 8.04 million people died from
suicide, accounting for 1.4% of the total
deaths worldwide, and suicide was the 15th

Strengths and limitations of this study
▪ This study describes the epidemiology of suicide
mortality for elderly people with and without a
psychiatric history. To date, there has been
limited research into the effect of psychiatric
history on suicide death in the elderly.
▪ The data were retrieved from the Shanghai Vital
Registry database and focused on the population
from a suburban area in the process of
urbanisation.
▪ The main limitations of the study are the lack of
detailed information on the type and severity of
psychiatric disease and information about
suicide attempts.

leading cause of death.1 According to data
from the Chinese Center for Disease Control
and Prevention, suicide was the second
leading cause of injury death for the general
population, while death from all types of
injury was the fourth most common cause of
death after cardiovascular diseases, cancer
and respiratory diseases.2
Suicide is a serious public health problem
for the elderly, who constitute the greatest
demographic group and have the highest
suicide mortality in most countries.1 In developed countries, elderly men are at higher
risk than elderly women,3 but the gender disparity is less pronounced in developing countries.4 Psychiatric illness is present in most
suicide deaths in the elderly (71–97%), with
affective disorders being the most common.3
In the past two decades, overall suicide
mortality has decreased remarkably in China,
which might partly be due to the improvement in healthcare system and economic
development.5 Suicide mortality shows some
changing patterns, including a reduced discrepancy between urban and rural residents
and an increased male/female ratio.6 The
impact of psychiatric history on suicide
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Suicide with psychiatric history
Male
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<65
≥65
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Suicide without psychiatric history
Male
Female
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≥65
Total <65
Female
Total
<65

14.22
8.90
9.16
7.89
7.15
9.70
7.00
6.85
6.48
6.04
8.39

where r1 and r2 are the ﬁrst and second year’s
age-standardised mortality rates; rx and rx−1 are the last
and next to last year’s age-standardised mortality rates,
respectively.
We also analysed change over time using Joinpoint
Trend Analysis Software, which was initially used by the

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

ðrx þ rx1 Þ  ðr1 þ r2 Þ
 100%
ðr1 þ r2 Þ

Age (years)

PC% ¼

Suicide
Male
Total
<65

Data analysis
The study population was separated into two age groups
(<65 and ≥65 years). For each of these two groups, we
calculated the crude and age-standardised mortality
rates for external causes, suicide and suicide without
and with psychiatric history, respectively. To describe
change over time, the percentage change (PC) was calculated using the following formula:

Table 1 Age-standardised mortality rate for suicide (per 100 000) in Jiading, 2003–2013

METHODS AND MATERIALS
Data
Jiading is a suburban district located in northwest
Shanghai, with a revenue of 66 billion Chinese yuan in
2014. Of the total population of 5.76 million in 2014,
4.94 million were living in urban areas and the male/
female ratio was 0.99. In this study, we used data
extracted from the Shanghai Jiading Vital Registry database, which were provided by the Jiading District Center
for Disease Control and Prevention, Shanghai. The
causes of death were coded using the 10th edition of
the International Classiﬁcation of Diseases (ICD-10).
Deaths for suicide were coded under external causes of
morbidity, labelled V00-Y99.7 Suicide decedents were all
registered permanent residents whose underlying cause
of death was ‘suicide’. Information was also obtained
about comorbidities, including psychiatric disorders,
which had been previously diagnosed by physicians and
recorded on death certiﬁcates. All cases of suicide death
were then divided into two groups: suicide deaths in
people without and with a psychiatric history. We
obtained demographical data of the general population
from the Jiading Public Security Department. All private
information including ID was blinded before conducting
data analysis to meet the requirements of ethic statements. The study was approved by the ethical review
board of the School of Public Health of Fudan University.
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mortality and gender difference has not been well investigated in the elderly, and the suicide mortality rate data
based on complete surveillance are limited.5 With populations ageing and rapid urbanisation together with lifestyle changes, suicide mortality in the elderly is an
important public health problem in China. This study
examines the temporal trend and epidemiological
characteristics of suicide mortality, especially among the
elderly.

133.96
90.55
105.08
79.16
76.34
83.22
61.24
59.26
49.61
58.16
50.07
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PC (%)
APC (%)

Male
Total

<65

−37.6
−4.9, −0.4, 2.0

−17.2
−4.8*, 66.8

≥65

Female
Total

<65

≥65

−51.5
−29.1, 4.6, −9.7

−50.5
−2.0, 0.8, −0.5

−55.2
−26.7*, 25.7, −16.7

−47.5
−12.2*, −5.2*

*The APC is significantly different from 0 at α=0.05.
APC, annual percentage change; PC, percentage change.

National Cancer Institute to analyse cancer trends and
has been widely used in research into suicide.8 9
Brieﬂy, the joinpoint regression analysis is ﬁtted to a
log-linear regression model and uses a Monte Carlo permutation method to test whether an apparent change in
trend is statistically signiﬁcant.8 9 The analysis starts with
the minimum number of joinpoints (usually 0 joinpoint,
which is a straight line) and tests whether one or more
joinpoints are statistically signiﬁcant and should be
added to the model (up to the maximum number supplied by the user). Finally, age-standardised mortality
rate, annual percentage change (APC) and its 95% CI
are estimated. The model can be expressed as follows:
lnðrateÞ ¼ a þ bðyearÞ þ 1
where α is a constant term; β a regression coefﬁcient
and ε an error term. APC can then be calculated as
follows:
APC% ¼ 100  ðeb  1Þ
APC is regarded as statistically signiﬁcant when its 95%
CI does not include zero. The joinpoint regression
analysis was applied to raw mortality data according to
sex, age and cause of death. Age-standardised mortality
rates were calculated using the Segi World Standard
Population.10
Excel and SAS, V.9.3 (SAS Institute, Inc, Cary, North
Carolina, USA) were used for analysis and all tests of statistical signiﬁcance were based on two-sided probability.

vs 3.10/100 000). Elderly women had a higher crude
mortality for suicide than elderly men (21.88/100 000 vs
10.31/100 000).
The overall age-standardised mortality for suicide
declined from 14.22/100 000 in 2003 to 8.39/100 000 in
2013 in men, and from 16.82/100 000 to 6.74/100 000
in women. In comparison with people aged <65 years,
those aged ≥65 years, of both genders, had a higher
suicide mortality, especially those with psychiatric history
(table 1).
The PC for suicide mortality during 2003–2013 was
−37.6% for men and −50.5% for women (tables 2 and
3). The suicide mortality decreased more rapidly in men
aged ≥65 years than men aged <65 years. The APC was
statistically signiﬁcant for decreasing suicide mortality
for women aged ≥65 years during the period from 2003
to 2011 and for men aged <65 years during the period
from 2003 to 2008 (ﬁgures 1–3).
The gender disparity in suicide mortality was greater
in the elderly than in younger people. The male/female
ratio in those aged ≥65 years was 0.5 (χ2=126.7,
p<0.001) for overall suicide mortality and 0.4 (χ2=126.9,
p<0.001) for suicide mortality with a psychiatric history,
while the corresponding ratios in those aged <65 years
were 1.2 (χ2=2.1, p>0.05) and 1.1 (χ2=0.1, p>0.05),
respectively. The mortality rate for suicide without a
history of psychiatric illness overall showed no gender
difference (M/F ratio 1.01 (χ2=0.013, p>0.05)).
The age-speciﬁc suicide mortality without a psychiatric
history showed no substantial change with age, whereas
the suicide mortality with psychiatric history increased
after 65 years of age (ﬁgure 4).

RESULTS
From 2003 to 2013, a total of 1247 deaths of suicide
were identiﬁed, accounting for 26.9% (1247/4639) of
all-cause deaths and 40.3% (1247/3091) of deaths from
external causes. Among all suicide decedents, people
aged ≥65 years accounted for 76.7% (956/1247).
Among the 956 people with suicide deaths, 88.7% (848/
956) had a history of a psychiatric condition.
The average mortality for suicide during 2003–2013
was 21.04/100 000. The average mortality rate for
suicide was 4.30/100 000 for those aged <65 years and
16.12/100 000 for those aged ≥65 years, respectively.
The older age group had a higher crude mortality for
suicide with psychiatric history than the younger group
(14.31/100 000 vs 1.19/100 000), but the opposite was
true for suicide without psychiatric history (1.81/100 000

DISCUSSION
Our study observed a decreasing suicide mortality rate
during the period from 2003 to 2013 in a rural–urban
fringe district in Shanghai. Elderly people comprised
the greatest proportion of suicide deaths in Jiading district. Suicide decedents in the elderly were mostly
female, especially for suicide deaths in those people
with a psychiatric history. Suicide with psychiatric history
mostly occurred in people aged ≥65 years, while suicide
without psychiatric history mostly in people aged
<65 years.
Suicide is a serious public health problem, occurring
at all ages. Suicide is the second leading cause of death
in youth and young adults globally, whereas suicide
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Table 2 PC and APC for suicide mortality in Jiading, 2003–2013

<65
Total
≥65
<65
Total
≥65

Female

<65
Total

*The APC is significantly different from 0 at α=0.05.
APC, annual percentage change; PC, percentage change.

≥65
<65
Total

Female
Male
Male

≥65

Suicide with psychiatric history
Suicide without psychiatric history

Table 3 PC and APC for suicide without/with psychiatric history in Jiading, 2003–2013

mortality is the highest in people aged ≥70 years for
both genders in almost all regions of the world.1 8 9 11 12
Similar ﬁndings have also been documented in China.
Studies of Suzhou city,13 Chengdu city,14 Harbin province15 and the whole nation6 all indicated an increase in
suicide mortality with age in adults. One study from
Shandong province noticed that suicide risk for people
aged ≥65 years was ﬁve times greater than in the
general population.16 Previous studies in Shanghai17
have also shown a similar trend with a slightly lower
mortality rate of 15.99/100 000 in the elderly than that
of Jiading district (16.12/100 000) in our study.
Reasons are complicated. Suicide ideation and suicide
attempts in older adults were strongly associated with
disability, activity limitation and extreme pain.18 Other
reasons include the presence of physical or mental disorders,19 20 poor function of self-care,21 lower levels of
education,22 higher rate of unemployment23 and living
alone.24
The gender difference in suicide mortality in China
has changed over the past few decades. One study, based
on data from the China vital registration system for the
period 1995–1999, found that the mortality rate was
higher in women than in men, mainly due to death in
young rural women.25 Another study, based on data
from the Chinese Health Statistics Year Books of 2002–
2011, noted that the suicide mortality rate in men
exceeded that in women after 2006, and proposed that
the change in women’s social position might be a
reason.6 Being a rural–urban fringe district, Jiading district has a male predominance in people aged <65 years
and a female predominance in people aged ≥65 years.
This gender difference in the elderly might be due to
different status of social support or social connectedness,
which is associated with suicidal ideation and suicide in
later life.26 Research has suggested that social factors,
such as negative life events and social support, might
have more signiﬁcant roles in suicidality in Asia than the
West.27 Another study, conducted in Jiading district,
showed a lower score on an objective support subscale,
subjective support scale, utility degree of social support
and the total scores of social support in Jiading compared with the national norm, and a signiﬁcantly lower
social support score in women than men.28 These
factors might underlie the predominance of suicide in
elderly women in Jiading. Moreover, the difference in
suicide method29 or the strain theory30 may explain the
gender difference in younger people.
Among all the suicide deaths in Jiading, 74.7% were
in people with a psychiatric history, which was higher
than in a previous study in China (62.9%).31 The corresponding proportion was even higher in the elderly
(88.7%). Having a mental disorder was the most important determinant of suicidality in older adults.22
Insomnia,32 major depressive episodes,33 dysthymia34
and many other disorders are associated with thought of
suicide or attempts. With ageing of the population, the
number of elderly people with mental disorders has
Shao Y, et al. BMJ Open 2016;6:e012227. doi:10.1136/bmjopen-2016-012227
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PC (%) −29.7
−21.1
−57.1
−37.5
−44.1
−12.1
−49.2
−7.5
−50.5
−56.8
−79.6
−51.8
APC (%) −0.6, 0.01, −0.4 −0.6, −17.3, 64.7 −5.5, −13.4 −0.8, 0.3 −21.8*, 7.6 −38.8, −12.8, 48.6, −2.6 −0.4, 0.8 −23.8*, 23.0 −45.8, −4.9 −1.2, −0.4 −34.0, 54.9, −46.6 −9.1*, −0.1
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Figure 2 Joinpoint regression analysis of suicide mortality for men and women without psychiatric history in Jiading, 2003–
2013.

increased signiﬁcantly. Being in a rapid process of
urbanisation, Jiading district might have more empty
nesters and elderly people living alone without connection with family. Family connectedness is a strong protective factor against suicide ideation in the elderly, and
a key component in the intervention and treatment of
mental illness.35 However, ageing does not appear to

modify the relationship between depressive symptoms
and suicide behaviour.36 Distinctive prevention strategies should be developed and adopted in two age
groups,37 such as interventions to avoid loneliness and
lack of social support status in the elderly38 and treatment of mental health conditions in the general
population.39
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Figure 1 Joinpoint regression analysis of suicide mortality for men and women in Jiading, 2003–2013.

Open Access

Figure 4 Age-specific mortality
(per 100 000) for suicide and for
suicide without/with psychiatric
history in Jiading, 2003–2013.

Limitations
Our study has several limitations. We did not have the
information on the suicide attempts of this population
and could not compare the characteristics of suicide
and suicide-attempt groups. Second, since the information on psychiatric disorders of suicide decedents was
provided by their relatives, this might have led to an
underestimation of this comorbidity. In addition, we
assumed that suicide deaths were classiﬁed accurately.
However, there is evidence that other forms of death

might have been misclassiﬁed as suicide, although this
occurs infrequently.

6
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CONCLUSION
Suicide mortality in the elderly varied and showed a
declining trend during the period 2003–2013 in Jiading
district. The trend was more pronounced in the elderly
for those with a psychiatric history than for those
without such a history. However, the mortality rate
remained relatively high for the study period.

BMJ Open: first published as 10.1136/bmjopen-2016-012227 on 19 August 2016. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Figure 3 Joinpoint regression analysis of suicide mortality for men and women with psychiatric history in Jiading, 2003–2013.
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