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原　著

IntroductIons

The occurrence of suicide mirrors closely 
the status of social and psychological wellbeing 
of a society. It has been well documented 
that lack of social integration and anomie 
status brought about by rapid changes in 
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culture, values, and ways of life contribute 
to a population’s suicide rates [1]. Social and 
economic variables, such as social support, 
divorce rate, family integration, lack of 
participation in organized community activities, 
unemployment, economic fluctuations and 
bankruptcies, have been linked to risk of 
suicide [2-5]. Availability of lethal tools, as 
well as imitative behaviors induced by media 
reports, have also been found to be promoting 
factors[6]. In Taiwan, suicide mortality rates 
have increased sharply in recent years, rising 
about 2-fold since the mid-1990s.  In 2006, 
deaths from suicide accounted for 3.3% of the 
total number of deaths, with mortality rates of 
28.0 and 12.3 per 100,000 for men and women 
respectively. As compared to other countries 
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in the eastern Asian region, Taiwan’s suicide 
mortality for men ranked only after Japan and 
South Korea (Table 1). To confront the root 
causes of suicide from a population perspective, 
i t i s c r u c i a l t o g a i n a c o m p r e h e n s i v e 
understanding of the social distribution of 
suicide by demographic factors, as well as 
the changing patterns over a sufficiently long 
period of time.

Taiwan has undergone rapid industrialization 
and economic development over the past few 
decades. During the process of modernization, 
the country also experienced dramatic social 
transformation in many aspects. Some studies 
have been conducted to invest igate the 
epidemiologic features of suicide in Taiwan. 
However, many of these studies focused 
on individual risk factors, such as old age, 
unemployment, depression, and experiences 
of major l i fe events [7-9]. Whi le a few 
studies were conducted to investigate the 
trends in suicide mortality from a population 
perspective, information was limited either by 
restricted periods of time that did not cover the 
years of recent rise [10-12], restricted regions 
of observation [13], or specific experiences 
of certain age groups [9]. Two studies were 
been carried out using time-series analyses 
to examine the effects of socio-economic 
factors on suicide mortality over sufficiently 
long time periods [11,12]; however, these two 
studies only presented results from regression 
models and did not report patterns of changes 
in suicide mortality by age and sex groups. To 
our knowledge, the interrelated effects of age, 
period, and birth cohort on suicide rates in the 
Taiwanese population had been only studied 
recently by Lin and Tsai [14].  However, further 
interpretation of findings from this study was 
limited because the authors used pooled data 
for men and women and did not report gender-
specific mortality rates. 

In western societies, there has been a long 

research tradition in longitudinal and historical 
analysis of suicide rates, and three dimensions 
of time, i.e., age, period and cohort, have 
been extensively studied. Age effects refer to 
the influence of age, such as higher suicide 
mortality commonly observed in the elderly 
[1]. Period effects refer to the extent to which 
living in a particular time period affects suicide 
mortality in all age and gender groups, for 
example, the dramatic decrease in suicides in 
the late 1960s due to the detoxification of the 
domestic gas supply [6]. Cohort effects refer 
to the extent that year of birth influence the 
lifetime risk for suicide, for example, the long-
term impact of childhood exposure on lifetime 
mental health status [15].

Various methodologies have been used 
to investigate the independent effects of 
age, period and cohort on suicide. The APC 
analysis is commonly used, which is based on 
reclassification of secular mortality data into 
age-stratified cohort tables, and the changing 
patterns were examined either graphically or 
statistically. Poisson regression modeling that 
attempts to estimate simultaneously all the 
three effects have also been applied in some 
studies [16-18]. However, because each of the 
three dimensions is a function of the other two, 
it is difficult to untangle the independent effects 
from each other. Researchers in this field have 
acknowledged the limitations of APC models, 
and emphasized the importance of using 
descriptive data in the interpretation of suicide 
trends [19,20]. 

The present study was carried out to 
investigate the secular trends in suicide 
mortality in Taiwan during the period from 
1959 to 2006, with particular attention given 
to the effects of age, period, and birth cohort. 
Descriptive analyses using a graphical approach 
were performed, which were supplemented 
with Poisson regression models. 
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Table 1. Crude mortality (per 100,000) from suicide in selected countries by gender*

Country Year Male Female
Japan
Republic of Korea 
Taiwan
China (Hong Kong SAR)
China (Selected rural & urban areas)
Thailand
Singapore
Philippines

2004
2004
2006
2004
1999
2002
2003
1993

35.6
32.5
28.0
25.2
13.0
12.0
12.5
2.5

12.8
15.0
12.3
12.4
14.8
3.8
7.6
1.7

* Data for other Asian countries were from the World Health Organization[22].

MaterIal and Methods

suicide mortality rates

Statistics on causes of death are virtually 
complete in Taiwan, because by law all deaths 
must be reported to the local authorities 
before a permit is issued for cremation or 
burial. Suicide mortality rates for the period 
of 1959-2006 were calculated based on data 
from the Vital Statistics published by the 
Department of Health and the Demographic 
Fact Books published by the Department of 
Provincial Civil Affairs, Executive Yuan of 
Taiwan. The entire population of Taiwan was 
included except residences of two offshore isles 
at a military front (Kinmen and Matsu), for 
which suicide mortality data were not available 
until 1994. Cause of suicide death was coded 
using the International Classification of Disease 
(ICD) spanning four revisions: in 1959 the 
ICD-6th Revision was used (E970-979); from 
1960 to 1969 the ICD-7th Revision was used 
(E970-979); f rom 1970 to 1980 the ICD-
8th Revision was used (E950-959); and from 
1981 onwards the ICD-9th Revision was used 
(E950-959). The classifications of suicide death 
swere virtually the same despite of the different 
revisions. Mortality rates were stratified by 
sex and age-standardized to the 2000 World 
Standard Population provided by the World 
Health Organization. 

assessment of age, period, and cohort 
effects on suicide mortality 

The patterns of age, period and cohort ef-
fects on suicide mortality were assessed mainly 
by graphical approaches. Age effects, referring 
to the influence of age on suicide mortality, 
were examined by age-specified rates in the 
following age categories: 15-24; 25-34; 35-44; 
45-54; 55-64; and 65+ years old.

Period effects and the interrelated effects 
of age and period were examined by plotting 
the age- and sex-specific suicide rates in dif-
ferent time periods. In order to simplify our 
graphical presentation, we only presented data 
in five selected time periods (i.e., 1961-1965, 
1971-1975, 1981-1985, 1991-1995, 2001-2005) 
and omitted the intermediate time periods (i.e., 
1966-1970, 1976-1980, etc.). Due to the inter-
dependence of period effect and age effect on 
suicide rates, Poisson regression models were 
also used to estimate period effect after adjust-
ing for age in addition to the graphical analysis. 
Indicator variables were created for age (in 
5-year range) and period (one for each calendar 
year from 1959 to 2006). The age group 80-84 
years and the year of 1993 were used as refer-
ence categories. Separated models were fitted 
for males and females to estimate gender-spe-
cific rate ratios (RRs) of each calendar period.  
All Poisson regression analyses were performed 
with SAS 9.0.
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Cohort effect, referring to the extent that 
year of birth might influence the lifetime risk 
for suicide, was examined by categorizing 
people by their year of birth in 5-year band, 
and plotting the age-specific suicide mortality 
rates separately for each of the successive birth 
cohorts. Since it would be difficult to interpret 
the data if too many points and lines were dis-
played on the same graph, we only reported 
data from nine selected birth cohorts (1900, 
1910, 1920, 1930, and etc.), but the patterns of 
other birth cohorts were also examined.

results

Period effect on suicide mortality rates

I n 2006, s u i c i d e m o r t a l i t y i n m e n 
and women were 28.02/105 and 12.25/105, 
respectively. The bold lines in Figures 1(a) & 
1(b) indicate the trends of age-standardized 
mortality for suicide during the period from 
1959 to 2006 for men and women, respectively. 
For both genders, two peaks in suic ide 
mortality were observed, one in the early 
1960s and another in the early 1980s. Rising 
trends have been seen ever since 1993 and are 
especially apparent for men in the middle-aged 
groups. The male-to-female mortality ratios, 
ranging between 1.33 (1965) and 2.29 (2006), 
have steadily increased throughout the period. 

Gender-stratified and age-specific mortality 
rates for suicide are also shown in Figures 1(a) 
& 1(b). In general, all age groups experienced 
similar pattern, with highest suicide mortality 
rates in the early 1960s, a second peak in the 
early 1980s, and rising trends since the mid-
1990s. The period patterns on suicide variation 
revealed by the Poisson regression model were 
similar compared to the results of graphical 
analyses in both genders. Compared to the 
reference year of 1993, suicide mortality in 
the early 1960s was about 3-4 times higher; in 
the early 1980s, about two times higher; and 

in recent years about two times higher in both 
genders. (Table 2). 

age effect on suicide mortality rates

Figures 2(a) and 2(b) display age patterns 
in suicide mortali ty in men and women, 
respectively, in the five selected periods. Each 
line represents the relationship of age in a five-
year interval with the suicide mortality of the 
corresponding age ranges. For both men and 
women, suicide mortality rates increased with 
age, with the highest rates found in people 
aged 65 years or above. However, unusually 
high mortality rates for men and women aged 
younger than 34 were noticed in the early 
1960s.

age-by-period interaction on suicide 
mortality rates

E v i d e n c e s o f s o m e a g e-b y-p e r i o d 
interactions were found based on information 
from Figures 1 and 2. For both genders, during 
the first epidemic peak in the early 1960s, 
the youngest group (aged 15-24 years) was 
found to have substantially higher suicide 
mortality rates than other age groups, but the 
rates of this age group became the lowest as 
compared to other age groups in later periods. 
In contrast, the middle-aged groups of 35-44 
years had lowest rates for suicide in the 1960s, 
but experienced higher suicide mortality as 
compared to other age groups in recent years. 

cohort effect and the age-period-cohort 
interaction on suicide mortality rates

To examine whether any particular birth 
cohort carried an increased predisposition to 
suicide, we categorized people by their year of 
birth in five-year band and calculated the age-
specific suicide mortality for each group of 
birth cohort. Only half of the successive five-
year birht cohorts are presented alternately for 
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Table 2. Age-adjusted rate ratios for suicide mortality by calendar year for males and females

Year of death
Males Females

Rate ratio 95% confidence Rate ratio 95% confidence
interval interval

1959 3.28 2.99 - 3.61 4.01 3.56 - 4.53
1960 3.30 3.01 - 3.62 4.26 3.78 - 4.80
1961 3.86 3.53 - 4.22 3.98 3.53 - 4.49
1962 4.00 3.67 - 4.37 4.66 4.15 - 5.23
1963 4.05 3.71 - 4.41 4.78 4.27 - 5.37
1964 4.35 4.00 - 4.74 4.53 4.04 - 5.08
1965 3.49 3.20 - 3.81 4.57 4.08 - 5.12
1966 3.30 3.02 - 3.61 4.04 3.60 - 4.53
1967 2.98 2.72 - 3.26 3.27 2.90 - 3.69
1968 2.74 2.50 - 3.00 3.35 2.98 - 3.77
1969 2.75 2.52 - 3.01 3.19 2.83 - 3.59
1970 2.59 2.37 - 2.83 2.89 2.57 - 3.26
1971 2.19 2.00 - 2.40 2.53 2.24 - 2.86
1972 2.30 2.10 - 2.52 2.48 2.20 - 2.80
1973 1.96 1.79 - 2.15 2.32 2.05 - 2.62
1974 1.76 1.60 - 1.94 2.14 1.89 - 2.42
1975 1.84 1.68 - 2.02 2.10 1.86 - 2.38
1976 1.60 1.45 - 1.76 1.97 1.74 - 2.23
1977 1.73 1.58 - 1.90 2.15 1.90 - 2.42
1978 1.69 1.54 - 1.85 2.30 2.04 - 2.59
1979 1.72 1.57 - 1.89 2.16 1.92 - 2.43
1980 1.65 1.50 - 1.81 2.28 2.03 - 2.56
1981 1.85 1.69 - 2.02 2.55 2.27 - 2.86
1982 2.09 1.92 - 2.28 2.55 2.28 - 2.86
1983 2.08 1.91 - 2.27 2.34 2.09 - 2.62
1984 1.81 1.66 - 1.98 2.21 1.97 - 2.48
1985 1.97 1.80 - 2.14 2.36 2.11 - 2.65
1986 1.95 1.79 - 2.12 2.20 1.96 - 2.47
1987 1.57 1.44 - 1.72 1.75 1.56 - 1.98
1988 1.48 1.35 - 1.62 1.64 1.46 - 1.85
1989 1.26 1.15 - 1.38 1.43 1.27 - 1.62
1990 1.08 0.98 - 1.19 1.20 1.06 - 1.36
1991 1.17 1.07 - 1.29 1.19 1.05 - 1.35
1992 1.11 1.01 - 1.22 1.01 0.89 - 1.15
1993 1.00 Reference 1.00 Reference
1994 1.12 1.02 - 1.23 1.02 0.90 - 1.16
1995 1.17 1.06 - 1.28 1.21 1.07 - 1.37
1996 1.38 1.26 - 1.51 1.22 1.08 - 1.38
1997 1.58 1.45 - 1.72 1.45 1.29 - 1.64
1998 1.52 1.40 - 1.66 1.44 1.28 - 1.62
1999 1.62 1.49 - 1.76 1.40 1.24 - 1.57
2000 1.68 1.54 - 1.83 1.53 1.37 - 1.72
2001 1.92 1.77 - 2.08 1.60 1.43 - 1.80
2002 2.12 1.95 - 2.29 1.69 1.51 - 1.89
2003 2.11 1.95 - 2.28 1.84 1.64 - 2.05
2004 2.27 2.10 - 2.45 1.95 1.74 - 2.17
2005 2.85 2.64 - 3.07 2.24 2.01 - 2.49
2006 2.88 2.67 - 3.11 2.20 1.98 - 2.45
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Figure 1. Age-adjusted* and age-specific mortality from suicide in Taiwan during the 
period from 1959 to 2006: (a) males; (b) females.

  *Direct standardization using the 2000 world standard population.

Figure 2. Age-pattern of mortality from suicide in Taiwan in different periods: (a) males; (b) 
females.
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the sake of simplicity. Figures 3(a) and 3(b) 
display the age patterns of suicide mortality 
rates for the nine separate birth cohorts, in 
men and women, respectively. The patterns 
of the omitted birth cohorts were generally 
represented by their adjacent birth cohorts. 

In general, suicide mortality increased with 
age, but the shape of the relationship between 
age and suicide mortality varied substantially 
by year of birth. For the cohorts who were born 
before 1950, a bimodal relationship between 
age and suicide mortality was found: the first 
peaks occurred at different age in different birth 
cohorts, but all occurred during the suicide 
epidemic in the 1960s (indicated by downward 
arrows in the Figures). For the cohorts who 
were born in the 1950s and 1960s, suicide 
mortality rates appeared to peak at 20-24 years 
of age, decline in late 20s, and rise again in 
the third decade of life. For the birth cohorts of 
1970s and 1980s, a linear relationship of age and 
suicide mortality was observed for both genders, 

yet, the length of observation was too short to 
make conclusive statements. 

dIscussIons

Our findings indicated that throughout 
the study period there has been an ubiquitous 
period effect on suicide mortality in both 
genders and across all age groups, with peak 
rates observed in the early 1960s and early 
1980s, and since the early 1990s, a rising trend 
has been noted in all age groups and in both 
genders, especially for middle-aged men. Older 
age was found to be associated with higher 
suicide mortality in all periods. 

Our findings concerning period effects 
suggested that period-specific social conditions 
play a major role in determining suicide 
risk in Taiwan. Echoing the findings from 
a previous study that reported the trends of 
suicide in Taiwan from 1946 to 1990 [10], 
we also observed a peak in the early 1960s. 

Figure 3. Age-specific mortality from suicide by birth cohort in Taiwan from 1900-1904 to 
1980-1984: (a) males; (b) females. *The downward arrows indicate the peak year 
of 1964.
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It has been suggested that the observed rapid 
surge in suicide during the 1950s and up to 
the mid-1960s was related to great social 
disorganization induced by the massive influx 
of immigrants from the mainland China right 
after the World War II [10]. Mass migration 
over a short period of time caused dramatic 
demographic changes, as well as social, 
political and cultural conflicts in Taiwan, which 
had been a Japanese colony during the first half 
of the 20th century. Chinese migrants, especially 
those who had experienced the Sino-Japanese 
War and consequential civil conflicts in China, 
might have been highly susceptible for mental 
health problems [21]. In addition, major social 
and economic reforms that occurred in the 
1950s also led to changes in family structures, 
values, and ways of life. On the other hand, the 
subsequent downward trend observed in the late 
1960s and through the 1970s might be linked 
to greater political stability as well as dramatic 
improvement in economic conditions, resulting 
from the country’s rapid industrialization. 

The second peak in suicide mortality 
observed in the early 1980s and the decline 
a f t e rwards co inc ided wi th changes i n 
unemployment rates. In the early 1980s, as 
many labor-intensive manufacturing factories 
left Taiwan and relocated in developing 
neighboring countries, substantial rises in 
unemployment were noted, rising from <2% 
throughout the 1970s up to the highest point 
of 2.9% in 1985. After 1985 and until 1995, 
unemployment rates were below <2%, but 
again increased steadily afterwards. The sharp 
increase in suicide rates observed since the 
mid-1990s seemed to correlate closely with 
rising unemployment and economic recession. 
In other Asian countries, substantial increases 
in suicide mortality since the 1990s were also 
reported, including Japan and South Korea 
[22], and have been associated with economic 
downturns [23,24]. 

Some social variables that reflect family 
integration, such as divorce rate and female 
labor participation, have also been reported 
as important r isk factors for suicide in 
earlier periods in Taiwan [12]. However, the 
contributions of various economic and social 
factors to the recent rise in suicide mortality 
in Taiwan have not been well investigated and 
deserve further studies.

Consistent with most of the existing 
literature [1,9,19,25,26], we found that suicide 
mortality increased with age, with highest 
mortalities observed in the age group of 65 
years and older throughout the studied period. 
Earlier studies have suggested that higher 
mortality from suicide in the elderly might 
be related to prolonged duration of chronic 
physical illnesses; in addition, poverty, feelings 
of meaninglessness, loss of spouse, social 
isolation, lack of life control, and even fear of 
the inability to influence their own dying might 
attribute to a higher risk for old-age suicide 
[26,27]. 

Unexpectedly, findings of this study 
revealed that in the early1960s, young people, 
especially those between 15-24 years old, 
exhibited high mortality from suicide. Such 
an unusual binomial age pattern observed in 
the 1960s in Taiwan was also documented 
by an earlier study [10], in which the authors 
suggested that a boom in birth rate during the 
post-war era and disrupted social and familial 
support for the youth during that period might 
be explanations. High risk for suicide death 
among the young people disappeared however 
during the following years.

With regard to gender difference in suicide 
mortality, we found that suicide mortality rates 
were higher in men than women throughout 
the studied period and across all age groups. 
This finding is consistent with findings from 
most of the other countries [22]. This could be 
explained by higher levels of social distress, 
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lower levels of social support, less adequate 
coping behaviors, and higher lethality of 
suicide methods in men than in women. 

S t rengths of th i s s tudy inc lude i t s 
comprehensive coverage of population and the 
long-term data based on official vital statistics. 
However, there is a limitation in this study. 
Since mortality data for suicide were traced 
over a long span of more than four decades 
and across all age groups, we are not certain 
whether suicide deaths were recognized 
and recorded in a systematic manner across 
different periods and populations. In Taiwan, 
suicide is still regarded as a sensitive issue and 
is highly stigmatized. It is possible that some 
suicide deaths or events were not reported as 
suicide, but instead as accident or other causes. 

Concerns are mount ing as Taiwan’
s suicide rates have increased rapidly in 
recent years. It is extremely worrisome that 
the sharpest increase was found in middle-
aged men. Marked increases in suicide among 
middle-aged men were also reported in Japan 
and South Korea, and had been associated with 
changes in social and economic factors such 
as divorce, economic crisis, and labor market 
conditions [24,28-30]. While many people 
agree that effective public health actions should 
be taken to stop this alarming trend, there is 
little consensus on what preventative measures 
are most efficient and applicable. Currently, the 
Department of Health of Taiwan Govenment 
has adopted preventative strategies, such as 
providing mental health counseling services, 
setting up suicide hotline services, advocating 
screening programs and psychiatric treatment 
for depression. However, we argue that such 
individual-based approaches might only be 
palliative and unlikely to alter the trend of 
suicide. Findings of our study highlight the 
importance of period- and age-specific social 
couditions in determining a population’s risk of 
suicide. We suggest that further research should 

be conducted to identify social and economic 
determinants of suicide risk and design more 
appropriate preventative policy to tackle such 
an urgent public health problem. 
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台灣自殺死亡率趨勢：1959-2006

吳若寧1　鄭雅文1,2,*

目標：本研究旨在描述台灣自1959至2006年間自殺死亡率的長期趨勢，並分析其年代、年
齡及世代效應。方法：我們以衛生署出版的生命統計資料，計算年齡、性別分層，以及年齡標

準化死亡率，並以圖表與Poisson回歸模型分析年代、年齡及世代對自殺死亡率之影響。結果：
台灣的自殺死亡率在1960年代早期以及1980年代早期分別出現高峰，並在1990年代中期之後逐
年攀升；在所有男女年齡層族群皆呈現一致的年代效應。在年齡效應方面，台灣自殺死亡率

隨著年齡上升而增加，進一步分析則發現有年齡與年代之交互作用，特別是在最近十年來中壯

年男性自殺死亡率的上升趨勢高於其他年齡層與女性族群。不同世代在自殺風險的差異則與年

代、年齡相關的社會環境因素較有關，亦即世代效應並不明顯。結論：自殺死亡率長期趨勢之

變動，顯然受到年代效應影響最為顯著，凸顯社會情境對於群體的自殺風險之重要性。後續研

究應進一步探究影響台灣自殺風險之因素。(台灣衛誌 2008；27(2)：110-120)

關鍵詞： 自殺、死亡率、趨勢、台灣


