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ARTICLE INFO ABSTRACT

Keywords: Background: Studies from Western countries indicated that older adults were more resilient than younger ones to
Suicide deteriorating mental health during the COVID-19 pandemic. As high late-life suicide rates have been reported in
Oldzr a‘?‘ﬂts East Asia, it is possible that the pandemic impact might differ between East and West. We investigated the
Pandemic pandemic impact on age-specific suicide patterns in Taiwan.

COVID-19 . . . e -

Taiwan Methods: Interrupted time-series analysis was used to model the overall, and age-stratified, monthly suicide rates

before (January 1st, 2017 to December 31st, 2019) and after (January 1st 2020 to December 31st 2021) the
COVID-19 outbreak. Associations between confirmed COVID-19 deaths and suicide rates were also assessed.
Results: There was a significant decrease in overall suicide rates after the COVID-19 outbreak (p < 0.01) (annual
average rates per 100,000 population of 16.4 prior, 15.2 after). The overall decrease was driven by fewer suicide
deaths in the young- and older-middle-aged groups (25-44 and 45-64 years). However suicide rates in younger-
age group (<25 years) were already increasing pre-pandemic, a trend which continued after the outbreak.
Suicide rates for older people (>65 years) also increased along with the increasing number of COVID-19 deaths
during the pandemic period.

Limitations: Under-reporting and/or misclassification of suicides were possible.

Conclusions: The overall suicide rates in Taiwan did not change after the COVID-19 outbreak; however, suicide in
older adults increased. Public health measures to reduce COVID-19 infections may have unintended and adverse
consequences on the psychological wellbeing of older citizens.

1. Introduction

Since the SARS-Cov-2 (Coronavirus disease 2019, COVID-19)
pandemic was announced in early 2020, suicide prevention re-
searchers have been concerned about the possibility of a rise in suicides
(Gunnell et al., 2020; Pompili, 2021; Yip and Chau, 2020). Such con-
cerns arise from the potential increase of a plethora of suicide risk fac-
tors after the pandemic onset. For example, the fear of contracting
COVID-19 and death might aggravate anxiety, depression and other
mental disorders (Sher, 2020). Public health measures (e.g. lockdown,
school closure) to curb the spread of the virus were reported to increase
loneliness, social disconnectedness, domestic violence and alcohol abuse
(Sher, 2020; Yip and Chau, 2020). The pandemic also resulted in job

losses and financial crises, which are well-recognized contributing fac-
tors of suicide (Chen et al., 2010; Rehkopf and Buka, 2006). In addition,
some evidence suggests that COVID-19-related inflammation and asso-
ciated immune responses might directly increase the risk of mood dis-
orders and suicide (Banerjee et al., 2021).

However, historical data on pandemic impact of suicide are incon-
clusive (Rogers et al., 2021). A recent Swedish study spanning from
1910 to 1978 did not find a significant association between influenza
deaths and suicide rate changes (Ruck et al., 2021). There was a sig-
nificant increase in suicide rate, predominantly in older people, during
the SARS-CoV-1 epidemic (which largely affected East Asian countries)
in 2003 (Chang et al., 2022; Yip et al., 2010). Moreover, an analysis of
suicide rate in 21 high-middle income countries six months after the
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SARS-CoV-2 pandemic suggested no overall rate increase (Pirkis et al.,
2021). A follow-up study of 33 countries some 9-15 months later
confirmed this; however, age-group-specific findings were inconsistent
across countries (Pirkis et al., 2022a).

In 2020, with strict border controls, COVID-19 was relatively well-
contained in Taiwan, with only 799 confirmed cases and no COVID-
19-related death in that year. Our initial study of suicides in Taiwan
was conducted on 2020 cause-of-death data, showing a slight decrease
in the overall suicide rate (Chen et al., 2022). This finding appeared to
be mainly driven by the decrease in suicides in the young- and older-
middle-aged group (25-64 years); although we noted that suicide
rates in people aged 65 years and older showed a slight (not statistically
significant) increase after the pandemic onset.

Our findings were at odds with reports from many Western countries,
where older adults, compared to their younger counterparts, were
largely thought to have better mental health resilience since the
announcement of the pandemic (Cray and Vahia, 2022; Vahia et al.,
2020; Barber and Kim, 2021; Losada-Baltar et al., 2021; Palgi et al.,
2020). Researchers hypothesized that this may have been associated
with better financial stability (Hadjistavropoulos and Asmundson, 2022;
Vahia et al., 2020) and/or better abilities to regulate emotions (Charles,
2010), compared with younger people.

Taiwan had a different COVID-19 experience in 2021, compared
with 2020. There was an upsurge of COVID-19 cases in May-July 2021,
resulting in 16,250 confirmed cases and 850 deaths. Stricter public
health measures were implemented to reduce the virus spread during
the period, such as restrictions on visiting people in hospitals and long-
term care institutions, bans on religious and social gatherings, and
closure of dining-in establishments. This potentially exerted a much
greater impact on the mental health of Taiwanese people than had been
experienced in 2020. This paper extends our 2020 analysis (Chen et al.,
2022) with the aim of examining changes over time. We compared
suicide rates by age group in the three years pre-pandemic (Jan.
2017-Dec. 2019) with the two-year period after the pandemic was
declared (Jan. 2020-Dec. 2021). We also tested whether age-specific
suicide rates were related to the number of COVID-19 related deaths
after the pandemic onset.

2. Methods
2.1. Data

Monthly overall and age-stratified suicide mortality data were
retrieved from Taiwan's national cause-of-death file for the years
2017-2021. The ICD-10 codes which identified suicide deaths were X60-
X84, whilst COVID-19 cases and deaths were obtained from Taiwan
Center for Disease Control (Taiwan Center for Disease Control, 2022).

2.2. Statistical analysis

Interrupted time series analysis was conducted to evaluate the lon-
gitudinal effects of the COVID-19 pandemic on monthly suicide rates in
Taiwan. As the first COVID-19 case in Taiwan was reported in January
2020, this was defined as the onset of the pandemic for our analysis. The
influence of COVID-19 was modeled as a dummy variable that had the
value of 0 prior to the pandemic (Jan 2017-Dec 2019) and the value 1
for years 2020 and 2021. The impact of time (Time), the number of
COVID-19 confirmed cases (Covid-19 Case), the number of COVID-19
deaths (Covid-19 Death) and their corresponding logarithm trans-
formation over time, were modeled to explore their association with the
overall and age-stratified suicide rates. Age groups were young (<25
years), middle-aged (25-44 years, 45-64 years) and older (>65 years).
The residual diagnostics of the chosen model, together with Durbin-
Watson statistics, were examined to assess the appropriateness of
model fitting. The dataset and analytic codes are provided in the
appendix.
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3. Results

Overall suicide rates decreased significantly by 7.3 % (p < 0.01) after
the pandemic (Fig. 1). In the previous (pre-pandemic) three years, the
average annual suicide rate was 16.4 cases per 100,000, whilst in 2020
and 2021, the estimated average rate was 15.2 cases per 100,000 pop-
ulation. Age-stratified analysis indicated that the decrease in overall
suicide rate after the pandemic was driven by the middle-aged group
(Fig. 2). Suicide by people younger than 25 years was already increasing
before the pandemic, and continued to do so after its onset. Whilst there
was decreasing average suicide rate in older people before the
pandemic, this did not persist; and in fact we observed a suicide peak
after the pandemic was announced.

Table 1 details the findings of the interrupted time series analyses
regarding the impact of the pandemic on overall and age-stratified sui-
cide rates. Statistically-significant decreases in suicide rates after the
pandemic were found in overall (p (s.e.) [p estimate and standard error]
—0.10 (0.03), p value < 0.01), and in the young- and older-middle-
aged groups [p (s.e.) = —0.16 (0.04), p value < 0.01 in 25-44 year old
group and — 0.26 (0.05), p value < 0.01 in 45-64 year old group,
respectively]. The number of COVID-19 deaths was positively associated
with increased suicide rates in older people but not in people younger
than 65 years. We estimated that each unit of COVID-19 death by nat-
ural logarithm was associated with 0.10 suicides per 100,000 population
increment in older people (p = 0.03). Fig. 3 illustrates the co-variation
between COVID-19 deaths and the increase in suicide deaths in the
older age group.

4. Discussion
4.1. Main findings

This paper presents new information on suicide rates before, and
during the COVID-19 pandemic in Taiwan, and thus provides important
information on how people of different ages in one East Asian context
responded to the mental challenges of living through the pandemic.
Whilst overall suicide rates in Taiwan decreased in the two years after
the onset of the COVID-19 pandemic, this decrease was largely driven by
lower suicide rates reported for people aged between 25 and 64 years.
Public health concerns should be raised by the different patterns in
suicide rates in people younger than 25 years, and people aged 65 years
and older. Suicide rates in younger people were already increasing pre-
pandemic, a trend which continued in the first two years of the
pandemic. On the other hand, suicide rates in older people were
decreasing prior to the onset of the pandemic, but increased significantly
after it, with this increase being significantly associated with the number
of COVID-19 deaths. Similar associations between suicides and Covid-19
deaths were not observed in younger people.

4.2. Explanations and comparisons with previous studies

Concurring with historical data on influenza pandemic (Chang et al.,
2020; Ruck et al., 2021) and international comparisons on the impact of
COVID-19 on suicide rates (Pirkis et al., 2022b; Pirkis et al., 2021), no
increase in overall suicide rates in Taiwan was observed two years after
the onset of the pandemic. According to Durkheim (1897), abrupt social
transitions and crisis may cause social disruptions and dysregulations; a
consequence of which might be a rise in suicide rates. However, this is
not inevitable, as social calamities might alternatively enhance social
integrations, where people stand together to fight for a shared goal. This
can increase the sense of belongingness and cohesiveness, in such a way
where suicide rates may reduce (Claassen et al., 2010; Lester, 1994).
However, it is important to continue to pay attention to vulnerable
subgroups, those who were affected the most during the pandemic.
Their story might be masked if only population-wide statistics are
considered. Since the outbreak of the COVID-19 pandemic, older adults
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Fig. 1. The actual and estimated overall suicide rate trends before (Jan. 2017-Dec. 2019) and after (Jan. 2020-Dec. 2021) the COVID-19 outbreak in Taiwan.

are likely to have experienced specific adversities. For instance, if they
get sick, they are most likely to have severe physical complications and
mortality risks (e.g. De Pue et al., 2021; Modig et al., 2021; United
Nations, 2020). Also, public health measures designed to mitigate the
spread of COVID-19 have had unique impacts on older adults around the
world. For instance, the suspension of many social support services and
disruptions of routine medical care services have disproportionally
affected older adults worldwide. Furthermore, social interactions with
family and friends (for instance, restricted visiting in hospitals and long-
term care settings, or restricted opportunities to dine out, or worship)
were highly restricted; and confining older people to their houses, or
even to their own rooms was likely to have large impact on their mental
wellbeing and life quality. Moreover, whilst younger people may have
gradually adapted to a new digital way of life post-COVID (such as using
online platforms to socialize, work, or access tele-healthcare), older
people may have had less incentive and capability to do so, because of
lack of knowledge, facilities and/or opportunities to seek support, or to
learn from others. This may have left many older adults feeling isolated,
disconnected from family and friends, and disadvantaged because they
had few alternative ways of conducting their pandemic lives (Litchfield
et al., 2021; Song et al., 2021). The likely cumulative disadvantages
(physically, psychologically and socially) may have left many older
adults particularly vulnerable to pandemic-related psychological
distress symptoms such as anxiety and depression (Hadjistavropoulos
and Asmundson, 2022). We postulated that the increased suicide rates
found in older Taiwanese adults during the COVID-19 pandemic re-
flected the impact of public health directives which were actually
intended to protect them from illness. Indeed, as shown in our analysis,
the older adults' suicide rate surged during May and July 2021, it was a
time when Taiwan Central Epidemic Control Center issued Level-3
COVID-19 alert (Taipei City Government, 2021). Regulations enacted
during the period including mandatory face mask wearing when going
out, restricted social gatherings, closure of entertainment venues, and
advice for citizens to stay at home during the period. This finding has
historical precedence in how older people in Taiwan and/or East Asia
responded to the SARS-CoV-1 epidemic in 2003. At that time, there was
a significant increase in suicide rate, predominantly in older people
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(Chang et al., 2022; Yip et al., 2010). The impact on mental health of the
two SARS outbreaks some 20 years apart, is perhaps the best indicator of
how pandemics affect older people in East Asia.

It is possible that rapid modernization and Westernization combined
with population-aging has posed unforeseen challenges in elder care in
East Asian countries (Lee and Mjelde-Mossey, 2004). Emphasizing filial
piety, elder care in East Asian countries has been highly dependent on
the younger generations, as Government investment in elder care has
been limited (Lee and Mjelde-Mossey, 2004). However, younger people
in current and future generations might not embrace the same Confucian
value of filial piety, thus the mismatch of caring expectations by older
people and caring capacities of younger people could be related to the
high rate of elder suicides in East Asia (Chen et al., 2012; Liu, 2009). The
recent pandemic may further have imposed unprecedented suicide crisis
in this already vulnerable group in the region. Because of restrictions on
social gatherings, even the most willing of families would have found it
difficult to provide ongoing support to isolated older relatives or friends.

The decrease in suicide rates by middle-aged people in Taiwan could
be related to the sense of relatively-favorable control of COVID-19 in
Taiwan, compared to other countries in the world. Even though the
surge of COVID-19 cases in May 2021 had an economic impact; unem-
ployment rates increased only marginally from 3.64 % in April to 4.11 %
in May 2021 (National Statistics R. O. C. (Taiwan), 2022). The COVID-
19 outbreak was controlled within three months and the economy
recovered quickly. Moreover, the unemployment rate decreased from a
high of 4.80 % in June 2021 to 3.64 % in December 2021. This might
explain the reduced suicide rate found in the working population during
this period.

The increasing youth suicide rate over the past 10 years in Taiwan
has been reported previously (Chen et al., 2021). The pandemic did not
seem to affect this trend, and further investigations are required urgently
to understand the reasons underlying this trend, and to put actions in
place to avert the crisis of the potentially-avoidable loss of young lives.

5. Limitations

Our study has two main limitations. First, under-reporting and
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Fig. 2. The actual and estimated suicide rate trends before (Jan. 2017-Dec. 2019) and after (Jan. 2020-Dec. 2021) the COVID-19 outbreak by age groups in Taiwan.

Table 1

Interrupted time-series models assessing the association between COVID-19 outbreak and monthly suicide rates by age groups in Taiwan.

Parameter estimate

Age groups Overall Below 25 25-44 45-64 65 and above
Variable Estimate p-Value Estimate p-Value Estimate p-Value Estimate p-Value Estimate p-Value
(s.e) (s.e) (s.e) (s.e) (s.e)
Intercept 1.37 <0.01 —-1.62 <0.01 1.37 <0.01 1.77 <0.01 8.94 <0.01
(0.02) (0.47) (0.02) (0.03) (2.25)
Time 0.00 <0.01 —0.00 <0.01
(0.00) (0.00)
No. of Covid-19" -0.10 <0.01 -0.16 <0.01 —0.26 <0.01
(0.03) (0.04) (0.05)
Log(Covid-19Death)” 0.10 0.03
(0.04)

s.e.: standard error.

2 Covid-19 is an indicator variable with the value 1 between Jan2020 and Dec2021 and O for the rest.

b Log(Covid-19Death) is the logarithm transformation of Covid-19 death case.

misclassification of suicide is possible. For example, an earlier study
indicated that many suicides were categorized to death by ‘undeter-
mined intent’ (Chang et al., 2010). Suicide is still a highly stigmatized
condition (Chang et al., 2010; Kapusta et al., 2011); hence the direction
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of the misclassification, if any, would be towards the null. Second, sex-
stratified data were unavailable when we prepared this manuscript, thus
we were unable to examine gender differences.
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6. Conclusions

The mental health impact of the COVID-19 pandemic, and resultant
suicides, varied by age-groups in Taiwan. The increasing suicide trend
for older people during the pandemic suggested the severity of the
impact of living through the pandemic-related public health restrictions,
on their mental health. Whilst these public health measures were
essential to control the spread of the virus, they disrupted many critical
social support resources; particularly for older adults in East Asian
contexts. Thus in protecting the health of nations, Governments may
have inadvertently undermined the mental health of already vulnerable
older people. As the world is coming to grips with the impact of the
pandemic, considerations would seem essential in post-pandemic plan-
ning, into how better to implement social distancing measures for future
health challenges, that do not expose vulnerable people of any age to
further mental health stressors.
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