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Abstract
Rationale: Previous research has shown that uncertaintyaff@et mental health, and that
unemployment and economic recessions are assowidtethcreased suicide rates.
Objective: The objective of this article was to examine eet daily fluctuations in
economic uncertainty can result in short-term spike the number of suicides. While
existing evidence has focused on medium- and leng-effects of economic conditions on
suicide, this study examined immediate daily deéeret from the background general trend.
Methods: We used daily suicide data from England and W#ias were matched to a daily
economic policy uncertainty index over the peri@d2-2015. We followed an econometric
approach to examine the impact of uncertainty anides, controlling for unemployment
rates.
Results: We found that a spike in daily economic uncetiaileads to an immediate, yet
short-lived, impact on suicides. A one-day lag dlae a positive effect, but there is no effect
on subsequent days. The impact appears to be stréorgnales than for females. Results are
robust to different empirical approaches and megectifications.
Conclusions. Overall, our study suggests that economic unicgytanay lead to an increase
in the risk of suicide. This immediate effect iraties that uncertainty acts as a trigger, and is
unlikely to be the sole cause of suicide, whicHex$ existing evidence on the impulsive
nature of some suicides. This highlights the needetduce ‘access to means’, and the

importance of the timing of suicide prevention mgas.

Keywords: Suicide; economic uncertainty; daily variation



1. Introduction

Suicide is the second most common cause of deatyges 15-29 years and the
eleventh cause of death overall, with approxima&d®,000 suicides globally every year
(WHO 2018).In England and Wales alone, there are more tha@04giicides annually
(Office for National Statistics 2017).

Existing literature has examined the link betweeanemic conditions and health or
health-related behaviours. Some studies have prdvavidence on the negative effects of
expansions (Gerdtham and Ruhm 2006; Ruhm 2000aTam@nados 2005; Neumayer 2004),
while others have shown that health may deteriodateng downturns or when income
decreases (Ettner 1996; Stuckler et al. 2009; Viasdet al. 2013). The effects are often
mixed and vary by setting or type of outcome, dreytmay also depend on the length of the
business cycle (Ruhm 2000). To some extent, behes/ican explain changes in health. For
example, alcohol consumption decreases during dowsit possibly due to an income effect,
which appears to outweigh any increases due tess{igtner 1996; Ruhm and Black 2002).
Similarly, reduction in smoking and physical advis also reported during expansions
(Ruhm 2005), while evidence on weight and BMI isxed (Bdockerman et al. 2007,
Jonsdottir and Asgeirsdottir 2014; Charles and De€R008).

While there is often conflicting evidence on thepant of recessions on physical
health or health-related behaviours, the evidemcmental health appears to be clearer, with
most studies reporting that economic downturns leanegative effect particularly on mental
health (see for example Riumallo-Herl et al. 20®4; et al. 2013; Mclnerney and Mellor
2012). Such mental effects, that can be attribuéeaong others, to exposure to economic
stress and a worsening of relative income, arenaftere prevalent for those with worse

employment prospects (Charles and DeCicca 2008).



Suicide is an important health outcome of fluctorasi in economic conditions.
Extensive literature studies whether and to whaerexthe risk of suicide is linked to
unemployment and economic recessions. During tbentdinancial crisis, areas in England
with high increases in unemployment also demoredritrge increases in suicide rates (Barr
et al. 2012). Similarly, Coope et al. (2014) ar¢juet economic hardship and unemployment
in England and Wales led to an increase in suidolesiales, but did not find a similar effect
for females. A number of studies have shown a amimnpact in other EU countries,
especially in EU countries that recently experiehserious financial challenges. Using an
interrupted time series approach, Lopez Bernal.¢2@13) and Branas et al. (2015) showed
that suicides increased during economic downturrpiain and Greece, respectively. Such a
link was also reported in Italy (De Vogli et al. 1&). In Ireland, another country that
experienced serious financial difficulties, theraswan increase in suicides and self-harm
(Corcoran et al. 2015). Antonakakis and Collins 1&0examined the impact of fiscal
austerity on suicide mortality in Greece, Irelaftd]ly, Spain, and Portugal. They report a
causal effect, which is observed in the short, mmadiand long term. According to their
findings, the effects vary by gender, age, and tifwgthermore, a study of 20 EU countries
showed that job loss affected the number of maieidas during recessions (Reeves et al.
2015), which is largely confirmed by a recent rewiéMargerison-Zilko et al. 2016).
Nevertheless, there is evidence that unemploynmadtysnets and social capital can protect
from these negative effects (Norstrom and Gron®0di5; Reeves et al. 2015; Stuckler et al.
2009). According to findings from the US, suicidésmonstrate counter-cyclical trends
(Ruhm 2000), with suicides often increasing witkemployment rates (Reeves et al. 2012) or
as a result of foreclosures (Houle and Light 20BR0icides also constitute an important
exception with regards to increased overall mdyptatiuring expansions (Tapia Grandos

2005). However, in a recent study, Harper and Bmack2017) showed that there is little



evidence the Great Recession affected suicidectomjes in the US, which is in line with
Harper et al. (2015) who found limited evidenceany strong effect of economic downturns
on suicide mortality. These are not the only stsidiet did not report a strong positive link
between recessions or unemployment and suicidesgniiyger 2005; Saurina et al. 2013;
Blasco-Fontecilla et al. 2012).

Apart from the link between recessions or unempkaytmand worse mental health
outcomes (Jofre-Bonet et al. 2018; Bijlsma et 8172 Riumallo-Herl et al. 2014; Martin-
Carrasco et al. 2016), the existing literature dlas extensively covered hdear of job loss
(i.e. job insecurity) can lead to mental healthipeans (Caroli and Godard 2016; Green
2011; Burgard et al. 2009; Ferrie et al. 2005),cvhsuggests that there is a link between
mental health and economic uncertainty. Even ja®darity of one’s partner can affect
mental health (Bunnings et al. 2017; Siegel e2@03), an effect that is stronger in single-
income households (Binnings et al. 2017). Becommimgmployed can be related to fear of
social stigma and loss of social networks or soowdd (Gathergood 2005; Clark 2003;
Jahoda 1981), and empirical evidence suggeststitests related to maintaining social status
can lead to suicide (Kerr 2008).

Over and above the robust correlation between eunaneecession and suicide
(which happens over a time scale of many monthsven years), suicidality might also
include an element of impulsivity. According to th&HO, “many suicides happen
impulsively in moments of crisis” (WHO 2018). Indkéhere is evidence in the literature on
the important role of impulsivity in suicides (BaGarcia et al. 2005; Baca-Garcia et al.
2001; Yen et al. 2004; Zouk et al. 2006). A quadkenearly-lethal suicide attempt survivors
made their decision within five minutes (Simon kt29€01), and more than 90% of people

who attempt suicide and survive eventually dietbko causes (Miller and Hemenway 2008).



The immediate impact of negative financial news ltave various effects on people’s
health-related behaviour. For example, suicidesewwgatively correlated with economic
activity in New York City, but not with stock markeolatility (Nandi et al. 2012); while the
number of motor vehicle collisions increased on firet and second day after the
announcement of austerity measures (Vandoros €20dl4). In terms of the impact of
uncertainty, a previous study suggests that ineckdsvels of economic uncertainty are
associated with a spike in motor vehicle collisioas effect attributed to distraction, stress,
and sleep deprivation (Vandoros et al. 2018). Warethich short-term increases also apply to
suicide has not yet been examined.

Overall, the literature has shown that financiabtlence can lead to deterioration of
mental health; that suicides increase during rémessthat job insecurity can affect mental
health; that suicides can often happen impulsivahd that daily fluctuations in economic
uncertainty can affect other health-related behasio It is therefore reasonable to
hypothesise that daily fluctuations in economicartainty may be associated with suicide.

In light of this background, the objective of thstudy is to study themmediate
impact of economic uncertainty on suicide. Whileyous studies have examined medium-
and long-term effects of economic conditions orciskei (Barr et al. 2012; Coope et al. 2014,
Antonakakis and Collins 2015; Norstrom and Grong2i8l5; Ruhm 2000; Reeves et al.
2012; Harper and Bruckner 2017; Harper et al. 20ttB3 study examines immediate daily
deviations from the background general trend. lreotwords, can suicide be triggered by
daily fluctuations in economic uncertainty?

This article contributes to the literature by (xamining the immediate effect of
economic uncertainty on suicides; (b) examiningithpact of uncertainty rather than actual
negative events that have already materialisech(asaunemployment or recessions) that is

often the focus of existing studies; (c) studyiragtigular daily effects rather than long-term



fluctuations, the start point of which is often fdifilt to identify; (d) understanding the
factors that contribute to suicide, its timing d@rndger and (e) helping design and implement
prevention strategies by identifying periods wiigher risk of suicide and highlighting the
importance of reducing ‘access to means’. Our stbhdg adds to previous studies that found
a link between fear of job loss and deterioratibmental health (Caroli and Godard 2016;

Bunnings et al. 2017; Green 2011; Burgard et @092@errie et al. 2005).

2. Data and Methods

We obtained detailed data on the daily number dafidges for England and Wales
stratified by gender and year over the period 20015 from the Office for National
Statistics (ONS) following a data request. Uncettawas captured by a daily Economic
Policy Uncertainty Index, which is compiled and jsited by Economic Policy Uncertainty
(2018). This index shows the daily level of econoomcertainty in the United Kingdom and
is compiled based on the digital archives of theess World News NewsBank service,
using terms and key words mentioned in UK newdadicThis database covers over 650
newspapers, including large national and smalllloeaspapers across the UK. According to
the academics who constructed the index, theyitdkeaccount three sets of terms. The first
set of terms relates to the economy, the secomatkreto uncertainty, and the third relates to
spending, deficit, taxes, etc. Figure 1 shows hosvuncertainty index fluctuates over time,
including the study period. For a detailed explemmabdf how the index is created see Baker et
al. (2016), and Economic Policy Uncertainty (2018)e also collected data on the
unemployment rate in England and Wales (providedhay Office for National Statistics
[2018a] and reported monthignd total population, also provided by the Offioe National

Statistics [2018b]). None of the variables used &ragmissing observations.



With regards to the empirical approach, we firsted the appropriateness of a time
series AR or GARCH model (see Section 3) and caleduthat an ordinary least squares
(OLS) regression analysis would be suitable fas #nalysis.

Equation (1) presents the empirical OLS model:

10

suicide = 8y + filnuncertainty + B,unemployment + fzpopulation + Z Brday
k=4

22 37
+ z Bmmonth + z Bgyear + & (1)

m=11 q=23

The dependent variablesuicide, is the number of suicides per day. The main
explanatory variable, lmcertainty, is the natural logarithm of the daily uncertaimyex.
We controlled for population (variablpopulation) and the monthly unemployment rate
(variableunemployment) due to the previously reported relationship betwanemployment
and suicide in England and Wales (Barr et al. 2@dpe et al. 2014). We also included day
of the week, month, and year dummy variables toaatcfor daily patterns, seasonality. and
year trendse is the error term.

We made the assumption that the population doeshabituate to the sustained
stressor, and that a weelith high uncertainty has no influence on the wélsuicide in the
following weekt+1. This is in line with our assumption that sueid unlikely to be the
result of economic uncertainty alone, and unceaacts as a trigger instead. This is
underpinned by the often impulsive nature of s@qd/HO 2018), the short time period of a
few minutes within which many suicide survivors radtieir decision (Simon et al. 2001),
and that 90% of survivors eventually die of othauses (Miller and Hemenway 2008).
Nevertheless, we checked whether counts of sudidéate from their expected value when
economic uncertainty deviates from its expecteduejalto see whether our previous
assumption is reasonable. We therefore ran sepagitessions per year, to see whether the

effect is existent or high in years with high levelf uncertainty, and low/non-existent in



years of low uncertainty. Indeed, there is no csiesit pattern of the effect being more
evident in high-uncertainty years, so we found aigence against our assumption that the
population does not habituate to the sustainedssire Results of this check can be found in
Section 3.

There is at least one male suicide per day throuigthe study period, but there are
some days in the sample with zero female suicifiesrefore, for female suicides, we also
considered Poisson, negative binomial and tobit efsothat account for zero truncation
(results are presented in Section 3).

[Insert Table 1 about here]

[Insert Figure 1 about here]

3. Results

Summary statistics are presented in Table 1. Tivere on average 9.99 male and
3.23 female suicides per day, with a total of 1322 economic uncertainty index ranged
from 0 to 1,645, illustrating the large variationeconomic uncertainty over the study period.

Due to the times series nature of the data, wedossidered following a time series
AR or GARCH approach, but basic time series angliyslicated that this was not necessary.
The Durbin-Watson statistic of the baseline modatw.92, indicating that there were no
first order autocorrelation problems in the reslduand the correlogram (Figure Al in the
Online Appendix) confirmed that there were no higbeler autocorrelation issues, as the
coefficients of the autocorrelation and partial ogotrelation functions are statistically
insignificant. Importantly, according to the ARCHMLtest, there are no ARCH effects
present E-stat=0.74;p-value=0.73), so a GARCH model was not necessa®y.tNérefore

followed an ordinary least squares (OLS) economejpproach.



Results of the baseline model are presented ineT2bWe first estimated a model
with only uncertainty as an explanatory variablelmn 1) and subsequently estimated
models controlling for day of the week, month, agear (column 2), as well as
unemployment rate and population (column 3). Acadsthree models, the coefficient of the
natural logarithm of uncertainty is positive andtistically significant at the=1% level. The
coefficient of the model with only uncertainty as explanatory variable is 0.07, suggesting
that an increase in the economic uncertainty inde%% is associated with an increase in the
number of suicides per day by 0.0007 (column 2)eWadding day of the week, month, and
year dummies, the coefficient becomes smaller @),0dé4ut still strongly statistically
significant. Results suggest that an increase enetonomic uncertainty index by 1% is
associated with an increase in suicides by 0.0@p@4%lay. The coefficient of the uncertainty
variable remains the same when controlling for usleyment and population (column 3).
The coefficients of population and the unemploynrate are statistically insignificant.

[Insert Table 2 about here]

Table 3 presents results by gender. While both rmatefemale suicides are affected
by economic uncertainty, the size of the effectassignificantly by gender. For females, the
coefficient of the main explanatory variable is ab0.015 and statistically significant at the
1% level in all three specifications. The magnitdde males is more than double that of
females, ranging between 0.034 and 0.054 depemiirige specification. Males account for
three quarters of all suicides in our sample angels drive the overall increase in suicides
associated with increased economic uncertainty. chadficients of the unemployment rate
and population are again statistically insignifican

[Insert Table 3 about here]



Furthermore, individuals may learn about somethigygprted in the news late in a
day, or even the day after. To capture this, we algoduced a model with seven lags, to
explore whether the effects of uncertainty can halasting effect over the first few days, up
to a week. Results are reported in Table 4, whkee coefficient of a one-day lag of
uncertainty is positive and statistically signifitainterestingly, the magnitude of the effect
of a one-day lag of uncertainty is not much smaheat of the same day’s uncertainty (0.049
and 0.045 on the same day and following day, res@bg). However, the coefficients of
lags 2 to 7 are statistically insignificant, indiog that the effect of uncertainty on suicide
lasts up to a day. We further explored the effétagged uncertainty by considering each lag
in separate equations (Table 5). Once again, dmdy doefficient of a one-day lag is
statistically significant. All other models thatcinde lags 2 to 7 have insignificant

coefficients.

[Insert Table 4 here]

[Insert Table 5 here]

In sensitivity analyses, we considered a log-logdehowhere both uncertainty and
suicides enter the model in logarithmic form (Tal& in the Online Appendix). The
uncertainty index is positive and statisticallyrsfggant, as in the other models. Another
functional form, where uncertainty and suicideseerthe model in levels (rather than
logarithmic form) also confirm the results of thaskline model (Table A2 in the Online
Appendix).

As discussed in Section 2, we ran separate regresgier year, to see whether the
effect is existent or high in years with high lev@f uncertainty, and low/non-existent in

years of low uncertainty. The results of all 15resgions are summarised in Table A3 in the

10



Online Appendix. Columns 2 and 3 show the averagd aaximum uncertainty,
respectively, in each year, which is an indicatmnhwhether there was unusually high
uncertainty. Column 4 shows the coefficient of éx@lanatory variable for each year, which
is the logarithm of uncertainty. The dependentalda is again the number of suicides.
Indeed, we did not find any consistent patterrhefeffect being stronger in high-uncertainty
years compared to other years. For example, 200828t1 demonstrated high levels of
economic uncertainty, but the coefficient of unamty is statistically insignificant.
Likewise, 2006, 2015 and 2015 demonstrated a statiy significant relationship between
uncertainty and suicides, even though uncertairgty kelatively low in those years. We thus
do not find evidence that only unexpected increasesonomic uncertainty correspond with
a rise in suicides.

Female suicides include observations that takevéhée of zero on some days in the
sample, so we also considered count models. Resfuttee Poisson, negative binomial and
tobit models are presented in Tables A4, A5, andégpectively, in the Online Appendix.
There were 239 observations with the value of zeh@t accounted for 4.36% of
observations, so zero-inflated models were unnacgss

The coefficient of the natural logarithm of uncertg was positive and statistically
significant in the Poisson model (coef. = 0.0p%alue=0.063). The deviance goodness of fit
chi-squared was 6063.0p-yalue=0.000), but the Pearson goodness of fit 5&El.24 -
value=0.1521), so it is not clear whether the Rwmissiodel was appropriate. We therefore
tested a negative binomial regression. A likelihoatio test does not provide any evidence
that the negative binomial model is preferablehi® Poisson model (chibar-squared = 0.55;
p-value=0.230). Comparing the fit of the Poisson aedative binomial approaches, there are
negligible differences in the Akaike Informationiterion (AIC) (Poisson:AIC=21707,

BIC=21931. Negative binomialAlIC=21708; BIC=21940). In any case, the results of the

11



negative binomial and Poisson models are pragfitddintical (coef=0.005p-value=0.062 in
both cases) and results hold the same interpretafibe Tobit model also demonstrates a
positive relationship between uncertainty and fensalicides [{-value=0.053). Thé&lC and
BIC are larger for the OLS and Tobit models compaeeithé Poisson and negative binomial
ones (OLSAIC=22104;BIC=22329. TobitAlC=22166;BIC=22397). This indicated that the
latter two may provide a better fit. In any cases three count models and the OLS model
suggest that there is a positive association betweenomic uncertainty and female suicides.
The main difference is that thevalue of the coefficient is just below the 5% leire the
OLS model and just over this level in the count eledTherefore, regardless of which model

we choose to trust, the interpretation remainselgrthe same.

4. Discussion

Results from this study suggest that there is aodaation between daily economic
uncertainty and suicides in England and Wales. &ksgociation is short-lived and is limited
to the same and next day only. On average, a 1#éase in the economic policy uncertainty
index is associated with 0.00049 more suicidedpgr Although he magnitude of the effect
of economic uncertainty on suicide may initiallyoko small, in practice, uncertainty
fluctuations can have a sizeable effect on suicibsn considering the great scale of
variability of the uncertainty index, as seen igufe 1. The index fluctuates between 0 and
1645.01 over the study period, and multi-fold irases in uncertainty (say by 500% or more)
are not unusual. An increase in economic uncepdgt one standard deviation from the
mean is expected to lead to an additional 11 sescid England and Wales per year, while a
five-fold increase would mean an additional 1.7cslés per week, or 89 more suicides per

year. Economic uncertainty is of course just onmahy factors associated with suicide, and

12



thus only partly explains its variation. Neverttsslgour results show that the link between
the two is robust and strongly statistically sigraht, despite the small magnitude.

Our results show that the effect of uncertaintysortides is short lived and appears to
be limited to the same day and the day after camy, there is no effect on subsequent days.
This short-lived effect indicates that uncertaiatys as a trigger and is unlikely to be the sole
cause of suicide, which echoes existing evidencéhenmpulsive nature of some suicides
(Baca-Garcia et al. 2005; Baca-Garcia et al. 20@I; et al. 2004; Zouk et al. 2006; Simon et
al. 2001; Miller and Hemenway 2008). Furthermohe, ¢ffect of the same-day’s uncertainty
is not much larger than that of the following dayiacertainty. There are a couple of
plausible explanations for this. The first reassrhiat there may be a lag in news reaching
people. The second reason is related to sleep:i®goimiggered by economic uncertainty
might keep someone up at night, causing sleep \g@mn which is a suicide risk factor
(Bernert et al. 2017; Cukrowicz et al. 2006); altbb it might not always be clear whether
this would be a short-term or exclusively long-terisk factor. These findings are in line
with previous studies on the impact of economiceutagnty and bad financial news on road
traffic accidents that have also shown that theatfis limited to the first two days (Vandoros
et al. 2018; Vandoros et al. 2014). Our findingd &althis literature and further demonstrate
that increases in suicides as a result of finarmoaterns can happen in the very short-term.

We found a positive effect of uncertainty on batémale and male suicides, but the
magnitude is higher for males, who also have mughdr suicide rates (3:1 male to female
ratio in our sample). However, we do not have imfation on suicide attempts, which is
important to better understand any gender diffegsnExisting evidence suggests that males
are more likely to resort to lethal means of sw@qidarnik et al. 2008), while there are more
female than male suicide attempts (Schmidtke €2G)4). Previous research has also shown

that males are more impulsive than females (Simoal.e2001), which may also partly

13



explain the larger magnitude that we found for mal®verall, women might be more
susceptible to short term uncertainty, but theindv@our may not be fully captured by our
data, which only include completed suicides butattgmpts.

It is worth noting that the impact of the unempl@nhrate on suicides is statistically
insignificant. While there are many studies linkingrse economic conditions to suicide
(Barr et al. 2012; Coope et al. 2014; Antonakakid @ollins 2015; Norstrom and Groénqvist
2015; Ruhm 2000; Reeves et al. 2012), not all ssudave reported a countercyclical suicide
mortality. According to Harper and Bruckner (201fgre is not much evidence that the
Great Recession in the US affected suicide tremdsle another study found limited
evidence of any strong effect of recessions onidesc(Harper et al. 2015). Furthermore,
Neumayer (2004) reports that suicide mortality dased during recessions in Germany.
Evidence from England shows no overall statistycalfnificant increase in suicides during
the 2008-2010 recession, but a positive associati@@me regions, when considering them
separately (Saurina et al. 2013). A cross-countahesis demonstrates that suicides might be
positively correlated, negatively correlated, ocamelated with GDP per capita, depending
on the country (Blasco-Fontecilla et al. 2012). Effect of unemployment on risk of suicide
appears to be mitigated by mental health servipablic health interventions, and other
preventive measures. According to lessons fromliteature, the insignificant relationship
between economic uncertainty and suicide in oudystmight have been a result of
employment protection policies (Stuckler et al. 208lorstrom and Gronqvist 2015). This
could also be the result of conducting the analgsthe country level, and a significant effect
might have been present in particular regions. Hewedaily suicide data are not available at
small geographic area levels, and economic unogyte reported at the UK level.

These results add to existing evidence on a limwéen financial conditions (such as

unemployment and recessions) and suicide (Bart 28042; Coope et al. 2014; Antonakakis
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and Collins 2015; Norstrom and Grongvist 2015; RW#0800; Reeves et al. 2012; Harper and
Bruckner 2017; Harper et al. 2015) or other hesdthted behaviours such as increased
substance and alcohol use (Mattei et al. 2017; @bral. 2016), which can be related to
mental health issues. They also add to previoulieswon the relationship between economic
conditions and health in general (Gerdtham and R@b66; Ruhm 2000; Tapia Granados
2005; Ettner 1996; Stuckler et al. 2009).

This short-term effect is similar to that in prewsoresearch that demonstrates the
immediate and short-lived effect of negative finahaews on health-related behaviour
(Vandoros et al. 2014) and how accidental mortaigo responds to immediate economic
uncertainty shocks (Vandoros et al. 2018). Whilisteng studies often focus on the effects of
actual bad financial developments (such as unempoy and recessions) on health, our
study examines the impact of uncertainty on sujcadieling to previous studies that found a
link between fear of job loss and deteriorationnoéntal health (Caroli and Godard 2016;

Bunnings et al. 2017; Green 2011; Burgard et @092@errie et al. 2005).

4.1 Limitations

A limitation of the study is that the aggregateunatof the data (total number of
suicides per day) does not allow us to examine hdreany particular groups are at higher
risk. Furthermore, we do not have information otadied circumstances leading up to each
suicide (as one would get in a coroner’s reportpréportion of other deaths (such as fatal
car crashes) might, in fact, be suicide, implyingtemtial misclassification. However,
misclassification of the outcome is unlikely to dluate daily and thus may not bias the
relationship between daily uncertainty index swcabunts. In addition, other determinants
of suicide might not be included in the model. White do capture economic factors at the

country level, we do not have any information odiwidual-specific conditions that might
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lead to suicide. Such factors include separatiogd®&¥ et al. 2009), divorce (Yip et al. 2015),
bereavement (Pitman et al. 2014), post-traumatiesst(Conner et al. 2014), bullying
(Mueller et al. 2015), and others; these cannataptured by our model that focuses on the
total number of suicides per day. In order to aubi possibility of anyone being identified
in the dataset, the data source does not incluieidual characteristics such as age, which is
yet another limitation of the lack of individuaMe data. Finally, the lack of information on

attempts restricted our analysis to completed degonly.

4.2 Policy Implications

There are a number of suicide prevention strategweslable (Conwell 2014), and
suicide surveillance efforts can even take advantdgeal-time internet data (Bruckner et al.
2014). According to previous research, investingalvour market participation programmes
helps reduce suicides (Stuckler et al. 2009), areployment protection can play a similar
role (Norstrom and Grongvist 2015). Other labourketinterventions can also help prevent
mental health problems (Reeves et al. 20h7prder to optimally design interventions, it is
important to understand the factors that contriliatsuicide, its timing, and trigger effects.
This article underlines the trigger effects of figaal uncertainty and helps understand the
etiologic period of suicide. Negative financial reei8 unlikely to be a sole cause of suicide,
but may instead act as a triggering factor for vitlials who may or may have not
considered suicide for a longer period. Howevers timmediate effect of uncertainty
underlines the need to reduce ‘access to meansexample, recent evidence indicates that
regulation of the pesticide paraquat in South Kovelaere ingestion of pesticides accounts
for one-fifth of suicides, is associated with auetibn in pesticide-associated suicides (Cha
et al. 2016)Other strategies such as firearms control (Milled &lemenway 2008; Lewiecki

and Miller 2013; Grossman et al. 200Bbay also provide a compulsory cooling-off period
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before guns can be purchased. Finally, small nudigespackaging paracetamol tablets
individually instead of loose packaging in bott{ékawton et al. 2013nay cause delay and
thus contribute to reducing suicide rates.

With regards to economic uncertainty specificalprevention strategies can be
implemented during times of acute economic unaatgiaDuring such periods, campaigns by
public health services can intensify via advertisete and social media, reaching out to
people to encourage them to seek help and make dlare of helplines and other support
provided by health and community services. Beingravthat some suicides might be more
likely to occur on such days can help reallocate itliensity of some campaigns to match
times that are more crucial, and thus maximiseettigected effect of each such activity —

making such strategies more efficient and costéffe.

5. Conclusions

This article examined the short-term associationwéen economic uncertainty and
the daily number of suicides in England and WakRssults show that an increase in
economic uncertainty is associated with an immedyat short-lived increase in the number
of suicides on the same and next day. We foundsatiyp® effect of uncertainty on both
female and male suicides, but the magnitude isehifiir males. Our results add to existing
evidence on the impact of economic conditions orcide, and on the link between
uncertainty and mental health. As economic unaastas unlikely to be the only cause of
suicide, this might act as a trigger in momentsregdis. Our findings therefore highlight the
importance of access to means

and shed light on the timing of preventive measures
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Fig. 1. Daily Economic Policy Uncertainty Index, 2001-830%ource: The authors, from
data provided from “Measuring Economic Policy Unagty”, 2016, by Scott R. Baker,
Nicholas Bloom and Steven J. Davis at www.Policygheinty.com.
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Table 1. Summary Statistics, 2001-2015

Variable N=5478) Mean Std. Dev. Min Max
Suicides per day, total 13.215 3.878 2 30
Suicides per day, females 3.225 1.838 0 12
Suicides per day, males 9.990 3.354 1 28
Daily uncertainty index 261.690 160.905 0 1645.01
Unemployment rate 6.139 1.272 4.7 8.5
Population (thousands) 54,900 1,759 52,400 57,900
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Table 2. The impact of the logarithm of the economic uraetly index on the number of
suicides in England & Wales, 2001-2015.

Dependent variable: Number of suicides

(1) (2) (3)
In(uncertainty) 0.070*** 0.049*** 0.049***
[0.015] [0.015] [0.015]
unemployment rate -0.147
[0.218]
population 0.013
[0.050]
day of week dummies no yes yes
month dummies no yes yes
year dummies no yes yes
Constant 12.859*** 12.933*** 12.981***
[0.091] [0.292] [2.778]
Observations 5,478 5,478 5,478
2§ 0.003 0.074 0.074
F 21.92 13.50 13.14

Note. Robust standard errors in brackets. Column nuntieées to different
specifications. ***p<0.01, ** p<0.05, *p<0.1.
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Table 3. The impact of the economic uncertainty index (log)the number of suicides by
gender in England & Wales, 2001-2015.

Dependent variable: Number of suicides

(1) (2) 3) (4) (5) (6)
Females Females Females Males Males Males
In(uncertainty) 0.016** 0.015** 0.015** 0.054%+ 0.034* 0.034%
[0.008] [0.007] [0.007] [0.012] [0.012] [0.012]
unemployment rate 0.020 -0.167
[0.108] [0.185]
population -0.016 0.029
[0.025] [0.044]
day of week dummies no yes yes no yes yes
month dummies no yes yes no yes yes
year dummies no yes yes no yes yes
Constant 3.144%** 3.123*** 3.851%** 9.715%** 9.811* 9.130***
[0.046] [0.140] [1.395] [0.073] [0.256] [2.409]
Observations 5,478 5,478 5,478 5,478 5,478 5,478
R2 0.001 0.032 0.032 0.002 0.060 0.060
F 4.345 5.686 5514 21.43 10.43 10.17

Note. Robust standard errors in brackets. Column nuniaées to different specifications. **f<0.01, ** p<0.05, *p<0.1.
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Table 4. The impact of lagged economic uncertainty indexdgs) on the number of
suicides in England & Wales, 2001-2015. All lagshia same equation.

Dependent variable: Number of suicides

In(uncertainty) 1-day lag 0.045***
[0.016]
In(uncertainty) 2-day lag -0.008
[0.017]
In(uncertainty) 3-day lag 0.000
[0.018]
In(uncertainty) 4-day lag 0.008
[0.019]
In(uncertainty) 5-day lag 0.020
[0.019]
In(uncertainty) 6-day lag 0.011
[0.018]
In(uncertainty) 7-day lag -0.029
[0.022]
unemployment rate -0.136
[0.217]
population 0.003
[0.051]
day of week dummies yes
month dummies yes
year dummies yes
Constant 13.547***
[2.797]
Observations 5,471
R 0.074
F 11.13

Note. Robust standard errors in brackets. 1#0.01, ** p<0.05, *p<0.1.



Table5. The impact of lagged economic uncertainty indeg)lon the number of suicides.

Lag period

1 day 2 days 3 days 4 days 5 days 6 days 7 days
In(uncertainty) 0.044** -0.007 0.002 0.008 0.020 0.013 -0.025

[0.015] [0.017] [0.018] [0.019] [0.018] [0.018] 2]
unemployment rate -0.145 -0.138 -0.137 -0.137 -0.138 -0.136 -0.128

[0.218] [0.218] [0.218] [0.218] [0.218] [0.218] B8]
population 0.012 0.012 0.009 0.008 0.008 0.006 0.005

[0.051] [0.051] [0.051] [0.051] [0.051] [0.051] [i61]
day of week dummies yes yes yes yes yes yes yes
month dummies yes yes yes yes yes yes yes
year dummies yes yes yes yes yes yes yes
Constant 13.111*%*  13.287**  13.446***  13.473**  13.394**  13.557**  13.741***

[2.784] [2.786] [2.785] [2.789] [2.792] [2.793] B00]
Observations 5,477 5,476 5,475 5,474 5,473 5,472 5471
R-squared 0.073 0.072 0.073 0.073 0.073 0.073 0.073
F-statistic 13.02 12.73 12.77 12.76 12.79 12.76 12.81

Robust standard errors in brackets. *** p<0.01p¥0.05, * p<0.1
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Highlights
* Previous studies have examined long-term effects of economic conditions on suicide.
» We studied the association between daily economic uncertainty and suicides.
» Uncertainty is associated with immediate suicide increases in England and Wales.

* Results highlight the role of access to means and the timing of preventive measures.



