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1 Introduction

Suicide not only causes huge losses in the econo⁃
my and society, but also imposes a heavy burden on in⁃
dividuals, families, communities and even countries.
There is no doubt that suicide has become a major pub⁃
lic health problem which attracts worldwide attention.
More than 800, 000 people die from suicide each year,
and the lifetime prevalence of suicidal ideation is ap⁃
proximately 9.2% on a global scale[1，2]. Suicide ideation
refers to showing a clear willingness to commit suicide,

but no suicide plan or suicide action is taken. It is the
early process of suicide and strongly predictive of sui⁃
cide attempts and suicide deaths[2，3]. Early detection
and treatment are the best ways to prevent suicidal ide⁃
ation to reduce the risk of completed suicide. Studies
have shown that the suicide rate in the elderly popula⁃
tion has historically been higher than that of young peo⁃
ple[4，5].

Most elderly people suffer from a wide range of
physical or mental problems. As the process of popula⁃
tion aging continues to advance, the number of people
in need of aged care will gradually increase[6，7]. In addi⁃Corresponding Author: XU Hui-lan, xuhuilan6319@163.com
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【摘要】 目的：本研究旨在探索养老机构内60岁及以上老人自杀意念的发生状况。方法：在电子数据库中检索相

关文献，按纳入标准进行筛选。计算养老机构老人自杀意念的合并发生率，探讨不同特征老人间自杀意念的流行差

异。结果：最终纳入10篇文献，共2628名研究对象，其自杀意念在5.6%到53.5%之间，合并发生率为21.0%(95% CI:
14.3%-27.6%)。亚组分析结果显示，年龄在80岁及以上的丧偶女性的自杀意念发生率较高。结论：养老机构内老

人自杀意念的发生率处于较高水平，需引起公共卫生等相关部门的重视，进一步研究其影响因素及干预措施。
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tion, family care functions are gradually weakening as
the reduction of family pension resources, more and
more elderly people will choose to stay in nursing
homes actively or passively[8，9]. Usually, people who are
living in nursing homes are more like to suffer from dis⁃
ability, dementia, or other physical and cognitive disor⁃
ders. What is more, those people are likely to experi⁃
ence feelings of lonely because of social isolation[10].
These may be risk factors for suicidal ideation in the
nursing home elderly.

A growing number of elderly residents of nursing
homes emphasize the importance of understanding the
status of suicide ideation and preventing suicide in this
group. However, there are still no accurate statistical
data on suicidal ideation with a study on large simple
size among the elderly living in nursing homes. There⁃
fore, we conducted a meta-analysis of prevalence stud⁃
ies in the field of suicidal ideation among this group of
people to fill the gap.
2 Methods

2.1 Search strategy
The relevant studies were searched via eight elec⁃

tronic databases: PubMed, Medline, Web of Science,
Embase, Wanfang Database, Chinese National Knowl⁃
edge Infrastructure, Chongqing VIP Database and Chi⁃
na Biomedical Database. The data search was conduct⁃
ed on 20 July 2018, with no restrictions on the publica⁃
tion year. The terms ‘suicide ideation’, ‘suicide
thoughts’was combined with‘nursing home’,‘long
term care residential home’,‘welfare home’,‘pension
agency’and studies were limited to those that includ⁃
ed only elderly people. Studies were assessed by the in⁃
clusion and exclusion criteria below and winnowed first
by examination of title, then abstract, then full text.
Reference lists of published studies were also exam⁃
ined to obtain additional reports. The final search was
performed independently and separately by two review⁃
ers on each database.
2.2 Inclusion criteria

The selected studies meet the following eligibility
criteria: (1)Original research in a peer- reviewed jour⁃
nal; (2)The subjects were aged more than 60 years old;
(3)The subjects were nursing home residents; (4)Suicid⁃

al ideation was the main study content; (5)Sufficient da⁃
ta were available for calculating effect sizes; (6)Only ar⁃
ticles written in English or Chinese; (7)If numerous
studies were based on the same sample, we included
the study with greatest epidemiological quality; (8)The
survey was a cross-sectional study. If a study did not
follow the above criteria, it should be excluded.
2.3 Data extraction

Information is extracted independently by two re⁃
viewers in a standardized manner. Any disagreements
were discussed with another reviewer to reach a consen⁃
sus. If necessary, we also try to contact the research au⁃
thor for the additional missing information. The follow⁃
ing data were extracted for each study: first author’s
name, year of publication, location, sample size, ob⁃
served point and prevalence of suicide ideation. We al⁃
so extracted the number of suicide ideation according
to gender, age and marital status, in order to estimate
the prevalence of suicide ideation in subgroups.
2.4 Quality assessment

Agency for Healthcare Research and Quality(AH⁃
RQ) was used to assess the quality of cross- sectional
studies. AHRQ was an 11-item instrument with 3 op⁃
tions: the‘Yes’would be scored as‘1’,‘No’or‘Un⁃
clear’would be scored as‘0’. The articles were
scored as follows: 0-3 = low quality; 4-7 = moderate
quality; 8-11= high quality[11].
2.5 Statistical analysis

Microsoft Office 2010 and Excel 2010 software
were used to organize the incorporated literature and
data, and all statistical analysis were completed using
STATA version 11.0 software. The Q teat was used to
explore the variation between studies. The I2 statistic re⁃
flected the proportion of the heterogeneous part in the
total variation of the effect amount. If the heterogeneity
test results were P>0.1 and I2<50%, the homogeneity of
the included studies was considered to be good, and
the fixed effect model was used; otherwise, the random
effects model was used. Publication bias was assessed
by the funnel plot and Egger’s test. Subgroup analysis
was conducted to explore the potential heterogeneity
between studies and the prevalence of suicide ideation
with different characteristics.
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3 Results

3.1 Characteristics of eligible studies
A total of 326 potentially relevant articles were

identified by literature search. After duplicates were re⁃
moved, 193 documents remained for title and abstract
screening. Of these, 70 were identified and retrieved
for full- text screening. Finally, after the full- text re⁃
view, only 10 studies met the inclusion criteria in this
meta-analysis.

The baseline information about the included stud⁃
ies is presented in Table 1. A total of 2628 residents of
nursing homes aged 60 and over were investigated. All
studies were published between 2004 and 2017. There
were 2, 3, 2, and 2 articles describing the suicidal ide⁃

ations of the past week, the past month, the past year,
and lifetime, respectively. Of all the studies, 9 were of
moderate quality and 2 were of high quality.
3.2 Overall of prevalence of suicidal ideation

The prevalence of suicidal ideation among elderly
living in nursing homes was calculated for each study
and ranged from 5.6% to 53.5%, as shown in Figure 1.
The pooled prevalence of all 10 studies was 21.0%
(95%CI: 14.3%-27.6%). As expected, the heterogene⁃
ity of the studies was high(Q=229.81, P<0.001; I2=
96.1%). The results of Egger’s test revealed potential
risk of publication bias(t=3.74, P=0.006). The funnel
plot shown in Figure 2 reflects the publication bias by
visual inspection.

Table 1 Characteristics of eligible studies included in the meta-analysis

Author
Shengming, 2004[18]

Zhan, 2004[19]

Yujie, 2015[20]

Yu, 2013[21]

Zhang, 2017[12]

Scocco, 2009[13]

Raue, 2007[16]

Malfent, 2010 [17]

Wongpakaran, 2013 [14]

Rowe , 2006[15]

Location
China
China
China
China
China
Italian

Westchester
Vienna
Thailand

Westchester

Age
≥60
≥60
≥60
≥60
≥60
≥65
≥65
≥60
≥60
≥65

Observed point
Past month
Lifetime
Past week
Past year
Past week
Lifetime

Past month
Past year

-
Past month

Sample size
Overall
206
221
501
63

205
172
539
129
70

522

Male
61
92
74
46
95
53

188
22
27

180

Female
145
129
427
17

110
119
351
107
43

342

Prevalence %（95%CI）
17.5 (12.3-22.7)
13.1 (8.7-17.6)
5.6 (3.6-7.6)

12.7 (4.5-20.9)
19.5 (14.1-24.9)
53.5 (46.0-60.9)
11.7 (9.0-14.4)
43.4 (34.9-52.0)
27.1 (16.7-37.6)
11.7 (8.9-14.4)

Quality score
6
6
7
7
8
8
7
6
6
7

NOTE: Weights are from random effects analysis

Overall  (I-squared = 96.1%, p = 0.000)

Study

Malfent, D. (2010)

Raue, P. (2007)

Wongpakaran, T. (2013)

Zhang, D. (2017)

Yujie, W. (2015)

Rowe, J. (2006)

ID

Zhan, S. (2004)

Yu, Q. (2013)

Shengming, Y. (2004)

Scocco, P. (2009)

0.21 (0.14, 0.28)

0.43 (0.35, 0.52)

0.12 (0.09, 0.14)

0.27 (0.17, 0.38)

0.20 (0.14, 0.25)

0.06 (0.04, 0.08)

0.12 (0.09, 0.14)

ES (95% CI)

0.13 (0.09, 0.18)

0.13 (0.04, 0.21)

0.17 (0.12, 0.23)

0.53 (0.46, 0.61)

100.00

%

9.26

10.73

8.62

10.19

10.82

10.73

Weight

10.42

9.37

10.25

9.61
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Fig. 1 Forest plot of the 10 studies included in the meta-analysis
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Fig. 2 Funnel plot of the 10 studies
included in the meta-analysis

3.3 Subgroup analysis
When we studied the prevalence of suicidal ide⁃

ation for gender, 5 studies separately reported data on
males and females. The pooled prevalence for males
was 20.2%(95%CI: 9.8%-30.7%), and for females was
23.0%(95%CI: 9.3%-36.7%). The prevalence of sui⁃
cidal ideation among elderly not increased gradually
with age. In three subgroups, 60-69, 70-79 and ≥80,
the prevalence was 22.3% (95% CI: 4.7%- 39.9% ),
13.6% (95% CI: 8.7%- 18.5% ) and 31.8% (95% CI:
11.4%- 52.2% ) respectively. The pooled prevalence
among the married elderly was 10.4%(95% CI: 7.0%-
13.7% ). Additionally, a relatively higher prevalence
among the elderly whose wife or husband has passed
away was calculated 17.6% (95% CI: 7.8%- 27.5% ).
Detailed information was performed in Table 2.
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Table 2 The prevalence of suicidal ideation in different subgroup of nursing home elderly

Subgroup
Gender

Age

Marital status

Male
Female
60-69
70-79
≥80
Married
Widowed
Other

No. studies
5
5
4
3
4
4
4
4

r (%)
20.2
23.0
22.3
13.6
31.8
10.4
17.6
10.6

95%CI for r
9.8-30.7
9.3-36.7
4.7-39.9
8.7-18.5

11.4-52.2
7.0-13.7
7.8-27.5
7.3-14.0

Heterogeneity
χ2

34.87
84.91
32.96
1.61

39.87
0.99

20.18
3.47

P
<0.01
<0.01
<0.01
0.446
<0.01
0.803
<0.01
0.325

I2（%）

88.5
95.3
90.9
0.0

92.5
0.0

85.1
13.5

Egger’s test
t

2.77
1.01

-0.16
-0.16
-0.05
0.06
0.98

-0.53

P
0.069
0.388
0.887
0.901
0.968
0.956
0.431
0.649

4 Discussion

Generally speaking, old people in nursing homes
are ignored by the society because they are taken care
of by caregivers, and their mental health is rarely no⁃
ticed. According to the current research status, this
study was the first meta- analysis aiming to calculate
the aggregate prevalence of suicidal ideation among el⁃
derly living in nursing homes. In this meta- analysis,
10 eligible studies were included with a total of 2628
subjects. We found that the overall prevalence of sui⁃
cidal ideation in the nursing home residents aged 60
years and over was 21.0%, meaning that at least one in
five elderly people living in nursing homes had
thoughts of suicide. There have been many studies of
suicidal ideation that were directed at the elderly in the
community. A community- based survey in South Ko⁃
rea found that the prevalence of suicidal ideation was
11.5% [22]. A study of 969 subjects aged 75 and over
showed that the incidence of suicidal ideation in the

past two weeks was 13.3% in Sweden, with 2.5% of
them having frequent suicidal ideation[23]. A survey of
Australian primary care practices found that the 2-
week prevalence of suicidal ideation was 4.8% in
adults aged 60-101 years[24]. The results of those stud⁃
ies about the prevalence of suicidal ideation among the
elderly in the community were far lower than this meta-
analysis, suggesting that the situation of suicidal ide⁃
ation in the elderly living in nursing homes is more seri⁃
ous.

Gender differences were found in this meta-analy⁃
sis, which means that female residents of nursing
homes had a higher prevalence of suicidal ideation
than their male counterparts. Previous researches have
reported the similar results. A survey conducted in Chi⁃
na, noted that the prevalence of suicidal ideation in ru⁃
ral areas was 4.18% in old women and 3.12% in old
men[25]. A study aimed to investigate factors affecting
suicidal ideation among the Korean elderly and found
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suicidal ideation was more frequently performed in fe⁃
males[26]. However, the gender differences have not
been observed in a large representative sample of com⁃
munity dwelling older adults in French[27].

With regard to age difference, we found the high⁃
est prevalence of suicidal ideation among residents of
nursing homes was the subgroup of 80 years old and
above, but the prevalence not increased with age in
this meta-analysis. This phenomenon can be explained
by the fact that the elderly in the 60- 69 group have
changed their social roles because of retirement, and
the elderly in the group older than 80 are mostly un⁃
able to take care of themselves due to poor physical
condition. Therefore, the incidence of suicidal ideation
in those two groups was higher than that in the elderly
aged 70-79. A cross-sectional study conducted in Ko⁃
rea found that the prevalence of suicidal ideation was
19.6% of young- old and 22.7% of old- old[28]. One
study investigated 159 community- dwelling Chinese
adults aged 60 and above in the Greater Chicago area
and reported that age has an impact on suicidal ideation
[29].

There was a significant difference in the preva⁃
lence of suicidal ideation according to the marital sta⁃
tus. The pooled prevalence of suicidal ideation was
10.4% in elderly in marriage. However, in widowed el⁃
derly, the prevalence was 17.6%. Few previous studies
had provided the distinction between suicidal ideation
in marital status. Yen et al.[30] found that the suicidal
ideation was more prevalent in those who were not mar⁃
ried or widowed. Vanderhorst and McLaren[31] found
that the sample in the study were widows have experi⁃
enced more enduring strains, which may lead to higher
prevalence of suicidal ideation. A cross- sectional
study conducted in Iran found individuals who lived
without a spouse reported more suicidal ideation and
harmful behaviors than those living with a spouse[32].

Our analysis was limited by high heterogeneity,
which prevented us from summarizing overall rates.
Subgroup analysis was limited to gender, age, and mari⁃
tal status, in part because of the small number of stud⁃
ies, low quality, and incomplete data.
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