Chapter 2
Rationale Behind Suicide Prevention
Policies

1 Introduction

Article 25(1) of the Constitution of Japan stipulates: “All people shall have the right
to maintain the minimum standards of wholesome and cultured living.” However,
data on suicide in Japan suggest that not all people enjoy this right. According to
“About deaths by suicide among recipients of livelihood assistance,” a report
released by the Ministry of Health, Labour and Welfare in July 2011, the suicide
rate among recipients of livelihood assistance was 54.8 per 100,000 people in 2008,
62.4 in 2009, and 55.7 in 2010, more than twice the national average of 25.3, 25.8,
and 24.9 respectively (Public Assistance Division, Social Welfare and War
Victims’ Relief Bureau, Ministry of Health, Labour and Welfare 2012).
Furthermore, according to data from the National Police Agency, suicides caused or
triggered by “economic and livelihood issues” in 2010 totaled 7,438. Of these,
1,649 were caused or triggered by “hardships in life” (Community Safety Planning
Division, Community Safety Bureau, National Police Agency 2011). Moreover, of
these 1,649, 1,049 were unemployed. As we shall explain in Chapter, the suicide
rate among unemployed people, including jobless and pensioners, is much higher
than in those who have a job. These facts indicate that destitution is an obstacle to
attaining the “minimum standards of wholesome and cultured living.” Thus, policy
interventions to prevent suicide may be justified from the point of view of the
Constitution.

However, in addition to constitutional views, this chapter argues that suicide
prevention is necessary for economic reasons. The first is the negative externalities
and social costs of suicide, the second is the lifetime work-loss costs of suicide, and
the third is market imperfections and incentive distortions that contribute to suicide.

The rest of this chapter is organized as follows: Sects. 2, 3, and 4 discuss the
negative externalities that suicide generates, and we argue that these externalities
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can be a basic rationale for preventing suicide. Section 2 will show our estimates of
the number of bereaved family members of those who died by suicide, Sect. 3
discusses the so-called Werther effect, i.e., suicides induced by media reports on
celebrity suicides, and Sect. 4 examines the social costs of suicides arising from
railway suicides, loss of individuals, and lifetime work-loss costs, which may
justify active policy interventions to prevent suicide. Section 5 shows that
socioeconomic factors such as insurance and credit market imperfections, and
distortions in incentives can be behind suicide, necessitating carefully designed
policy interventions. Finally, potential caveats are discussed in the concluding
section.

2 Bereaved Family Members of Suicide Victims'

Key to preventing suicides is identifying high suicide-risk groups. In the US
National Strategy for Suicide Prevention, risk factors for suicide are divided into
three categories. Among these, family history of suicide is one of the biopsy-
chosocial risk factors. Relational or social loss is one of the environmental risk
factors, and exposure to and influence of others who have died by suicide is one of
the socio-cultural risk factors (U.S. Department of Health and Human Services
2001). Hence, family members of suicide victims belong to all three categories. In a
resource for general physicians (World Health Organization 2000), the World
Health Organization itemizes eight clinically useful individual and
socio-demographic risk factors associated with suicide, as documented by Gunnell
and Frankel (1999), and among them is family history of suicide and bereavement
in childhood. Yet, little is known about those “left behind” family members. In
particular, there is little information on the number of family members of suicide
victims.? Although some studies attempted to estimate the costs of suicide, esti-
mates of the number of family members of suicide victims in such studies were
made only on the basis of ad hoc assumptions or small-scale case studies (Coggan
et al. 1997; Clayton and Barcelo 1999; O’Dea and Tucker 2005). Although often
neglected, information on the number of family members of suicide victims is
valuable in evaluating the cost-effectiveness of suicide prevention programs and in
designing appropriate policies.

The next section presents a study by Chen et al. (2009), which was designed to
fill in the existing literature. The study developed a method to estimate the number
of family members of suicide victims on the basis of aggregate level data and then
applied it to the Japanese data.

"Discussions in this section are based on Chen et al. (2009).

’In this chapter, family members are defined as first-degree relatives: spouses, parents, siblings,
and children.
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2.1 Estimating the Number of People Who Became
Bereaved in 1993-2006

The number of suicide victims by gender and 5-year age group from 1993 to 2006
was taken from Vital Statistics data, compiled by the Japanese Ministry of Health,
Labour and Welfare.> The number of bereaved family members for each relation-
ship, gender and age group, and year was estimated using the estimation procedures
described below.

Spouses

Data for the marital status of suicide victims in 1995 and 2000 were published by
the Ministry of Health, Labour and Welfare in the ‘2004 Special Report of Vital
Statistics.”* The number of spouses of suicide victims, SP, was estimated using

Eq. (1)*:
SPt.a,s = Otas * SCDt,a,s (1)

where #, a, and s represent year, age group, and gender, respectively. o is the
marriage rate of suicide victims, and SCD is the number of suicide victims. Note
that because marriage rates are available only for 1995 and 2000, the marriage rates
for other years were interpolated linearly using Eq. (2):

_ atz,a.,s - arl,a,s
Otas = 71‘ p (
2=t

r— tl) + Oty a,s (2)

where #; = 1995 and 7, = 2000.

Siblings

The number of bereaved siblings was estimated using the total fertility rate in the
year in which the suicide victims were born, taking into account the survival rate for

3Suicide victims of unknown age are excluded. This should not affect the estimates because they
account for less than 1% of all suicide victims.

“Marital status is classified into 5 categories: married, single, widowed, divorced, and unknown.
>Data on suicide victims are divided into 19 age groups up to age 90 years and above, while data
on marital status are divided into only 17 age groups up to age 80 years and above. To adjust for
this difference, the same marital status was used for all suicide victims age 80 years and above.
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the siblings.® The probability V1,4, that a person who was born in 7, was alive in 7,
was calculated using Eq. (3)":

__ POP, 4
T = T

3)

1

where POP, , is the number of people of a years old in year ¢, and B, is the number
of births in year +.® The number of bereaved siblings was then computed using

Eq. (4):
BS, . = ytfu,t(ﬂtfu - 1)SCDt,a (4)

where f is the total fertility rate, and SCD is the number of suicide victims of both
genders.

Parents

The average age of women who give birth to median birth-order children is about
30 years.” The probability 01,4, that a person who was 30 years old in #; was still
alive in #, was calculated using Eq. (5):

POP[Z.IZ*[] +30

K F—
b POP,, 3

(5)

The number of bereaved parents was then computed using Eq. (6):

PRt.a = 25t—a,tSCDt.a (6>

Children

The fertility rate of women by 5-year age group was used to estimate the number of
bereaved children. Let FR,; be the fertility rate in year ¢ of women in age group

SThe birth year for suicide victims was calculated by subtracting the mid-point of their age group
from the year of suicide. Note that suicide victims of age 90 years and above were treated as
people of age 92 years.

"Whenever y became larger than 1, it was set to 1. y can be larger than 1 due to immigration and
missing observations.

8Data on population and birth rates are taken from “Population Statistics of Japan 2008,” published
by the National Institute of Population and Social Security Research.

°The average age of women at childbirth was calculated based on “Average Age of Women at
Birth by Birth Order” in Population Statistics of Japan 2008 by the National Institute of Population
and Social Security Research.
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i. The average number of children of mothers in age group i who died by suicide in
year ¢ was calculated using Eq. (7)'*:

-1

éna; = Z AaFRtfa, + iAa,i +
i=0

% Flea, +1Aa,l (7)
where Aa = 5 is the width of the age group interval and q; is the midpoint of age group
i. To take into account the discrepancy between the actual age at suicide and the upper
cutoff for age group i, the width of the age group was divided in half. The average
number of children of fathers in age group i who died by suicide in year ¢ can be safely
assumed to be the same as that of a mother because the average age difference between
husband and wife was about 3 years during the sample periods (Chen et al., 2009).

Note that for some age groups, the average marital status is different between the
suicide victims and the general population. To take that into account, the estimated
number of bereaved children was adjusted by the ratio of the unmarried percentage
of suicide victims, NMS, to that of the general population, NM':

~ NMS;,
- NM,,

(8)

Nta

Substituting in the results from Egs. (3), (7), and (8) above, the number of living
bereaved children, CH, was computed using Eq. (9)'*:

CHW = Nta 6t,a717a+ac,tSCDt,a (9)

The number of minor children was also calculated. The index function for minor
children whose parents died by suicide in year ¢ is defined by Eq. (10):

0,4 = lla — a.<20] (10)
where 7 and a index the year and age at which a person dies by suicide. Therefore,
the number of minor children who lost their parents to suicides was computed using

Eq. (11):

CHJt.u = Ht,aCHt,a (1 1)

Data on fertility rates are divided into 7 age groups from 15 to 49 years.

""The average unmarried rates in 1995 and 2002 in Japan were taken from the “Census” of the
Ministry of Internal Affairs and Communications. The unmarried rate for suicide victims was taken
from the “2004 Vital Statistics’ Special Report of Japan” of the Ministry of Health, Labour and
Welfare. The data for other years were calculated through linear interpolation in a similar manner
as Eq. (2).

12By using this approach, children who lost a parent who was less than 30 years old are assigned
an age of less than O years old. In these cases, the survival rate was set to 1.
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2.2 Estimating the Total Number of Living Bereaved Family
Members in 2006

To estimate the total number of bereaved family members who were still alive in
2006, the family members who became bereaved from 1993 to 2006 were aggre-
gated with an adjustment for survival rates. Next, the number of all family members
who became bereaved before 1992 was estimated. Finally, the number of all the
above family members who were still alive in 2006 was estimated.

Estimating the Total Number of Living Family Members Who Became
Bereaved from 1993 to 2006

The “2000 Prefectural Life Table” was used to calculate the survival rate in 2006,
that is, the probability of a bereaved person being alive in 2006."* The probability
that a person who was a; years old at the time of the suicide becoming a, years old
was calculated using Eq. (12):

ap
pulAaz = H qk (12>

k=a; +1

where g, is the probability of survival from a;; year to a; years. The ages of
spouses and siblings were assumed to be the same as those of the suicide victims.
The parents of suicide victims were assumed to be 30 years older than the suicide
victims, and the children of suicide victims were assumed to be 30 years younger
than the suicide victims.

Estimating the Total Number of Living Family Members Who Became
Bereaved Before 1992

Due to data limitation only the total number of bereaved family members was
estimated, as opposed to the relationship-by-relationship estimates described above.
By using the age assumptions in the previous section, together with the
relationship-specific estimates of bereaved family members for 1993 to 2006 as
calculated above (Table 1), the average age of bereaved family members was
calculated to be 47. Since the average life expectancy of a Japanese individual is
about 80 years, going back about 3545 years provides a good estimate of the total
number of family members alive in 2006."*

These data were published by the Ministry of Health, Labour and Welfare.

“The survival rate is thought to have increased over time. On the other hand, the birth rate is
thought to have decreased over time. This chapter assumes that the latter has a greater effect than
the former. Although it is not certain that the birth rate increases continuously back through the
time period evaluated, even if this factor is changed, the results remain intact.
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Table 2 Estimated numbers of bereaved family members per suicide 1993-2006

Year Spouses | Wives | Husbands | Siblings | Parents | Children | Minor Total
children
1993 0.49 0.34 0.16 1.77 0.83 1.75 0.46 4.85
1994 0.48 0.34 0.15 1.88 0.86 1.75 0.43 4.97
1995 0.49 0.34 0.15 1.86 0.86 1.76 0.44 4.96
1996 0.49 0.34 0.15 1.89 0.85 1.77 0.44 5.00
1997 0.49 0.35 0.15 1.79 0.85 1.77 0.44 4.89
1998 0.49 0.36 0.13 1.69 0.86 1.63 0.40 4.68
1999 0.49 0.36 0.13 1.83 0.87 1.66 0.41 4.85
2000 0.49 0.36 0.13 1.81 0.87 1.66 0.39 4.83
2001 0.49 0.37 0.13 1.82 0.88 1.67 0.39 4.85
2002 0.49 0.37 0.12 1.69 0.89 1.67 0.40 4.75
2003 0.48 0.36 0.12 1.53 0.92 1.55 0.39 4.49
2004 0.48 0.36 0.12 1.66 0.92 1.56 0.39 4.62
2005 0.47 0.36 0.12 1.61 0.95 1.54 0.41 4.57
2006 0.47 0.35 0.12 1.60 0.93 1.54 0.40 4.55
Average |0.49 0.35 0.13 1.74 0.88 1.66 0.41 4.78

The average numbers of bereaved family members per suicide are referred to as
“bereavement coefficients” in the remainder of the chapter. The bereavement
coefficients of all family members decline gradually over time (Table 2). On the
basis of the results for 1993 to 2006, the bereavement coefficients of all family
members were assumed to be 5 in 1992 and to increase by 0.5 for each 15 years
into the past. Multiplying the bereavement coefficients with the numbers of suicide
victims, the number of all family members who became bereaved in and before
1992 was estimated. The last step was to account for the survival rates of those
family members. First, the survival rate of bereaved family members in 1993 was
set equal to the actual survival rate in 1993, which is approximately 0.847."
Second, three different geometric series for the survival rates were computed, which
become zero at 81, 86, and 91 years, respectively.16

2.3  Results

Estimate of the Number of People Who Became Bereaved in 1993-2006

Estimates of the total and average numbers of family members of suicide victims
are presented in Tables 1 and 2. The bereavement coefficients for total family

">This number can be calculated using information from Tables 1 and 3.

1The “Life Table” shows that the probability of death for the elderly increases approximately in a
geometric progression.
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members are between 4 and 5 during the period of 1993-2006 and decline grad-
ually. The bereavement coefficients for siblings and children both decline gradually;
this may reflect the declining birth rate in Japan. The coefficients for parents
increase gradually; this may reflect the prolonged life span in Japan. The coeffi-
cients of spouses are almost constant.

Estimate of the Total Number of Bereaved Family Members
Who Were Living in 2006

As shown in Table 3, as of 2006 there were 1.7 million family members who
became bereaved in 1993-2006. Among them, the number of minors who lost their
parents to suicide is 86,000. Soeda (2001, 2002) estimated the number of bereaved
minors to be about 77,000 in the 14 years from 1986 to 1999, about 10% less than
the present study’s estimate. However, the number of suicides for the present study
period (1993-2006) is approximately 17% more than that for the period of 1986—
1999, suggesting that Soeda’s number may overestimate the number of total
bereaved children. Furthermore, Soeda postulates that the age of bereaved children
follows a uniform distribution. Yet, in reality, the age distribution of suicide victims
is skewed to an older age, and thus the age distribution of the bereaved children is
also skewed to an older age. Because the present study considers the age distri-
bution explicitly, there is a discrepancy between Soeda’s estimate and the present
study due to the difference in treatment of the age distribution.

An estimate of the number of family members who became bereaved before
1992 is shown in Table 4. By looking at both Tables 3 and 4, it is estimated that the
number of all bereaved family members alive in 2006 ranges from 2.92 to 3.46
million. Therefore, considering that the population of Japan was 127.77 million in
2006, 2.31% to 2.71% of Japanese are estimated to be bereaved family members.

Costs of Suicides in Japan

Table 3 indicates that 123,482 (135,436 minus 11,954) Japanese working-age
family members were affected by suicide in 2006. Chen et al. (2009) also estimated
direct loss of productivity because of absence of family members. They assumed
that a family member would be away from work for a week (O’Dea and Tucker
2005). Japanese GNP per working-age population in 2006 was 7,644,962 JPY,
which results in an average weekly income of 159,270 JPY or approximately 1,600
USD. The total direct cost was then computed as the product of 1,600 USD and the
estimated number of adult bereaved family members, which is 197 million USD.

Three main findings emerge from Chen et al. (2009). First, there are approxi-
mately five bereaved family members per suicide. Second, in 2006, there were
about 90,000 children who had lost a parent to suicide. Third, in 2006, there were
about 3 million family members bereaved by suicide. On the basis of these results
and the assumption that each adult family member would be absent from work for a



2 Rationale Behind Suicide Prevention Policies

16

SI8°689°T 0€T°98 T81°CT9 0LS9LT 10€°ST9 0S8t 116921 T9L°TLY 790'78¢ [e10L
9€ySEl ¥S6°'TT 668°St 96L°LT 69L'LY ¥T9°¢ 6vE01 €L6CT 126'6C 900T
TET'LET SYETI 689°01 T16°LT THE'sY Y0S°‘E ¥89°01 88Tv1 £65°0€ §00T
YOL'SET LSLTY L9y 886°ST TS6°8Y LLY'E §95°01 oyl LYT0E 00T
850°8€1 99%°L LLT'6Y T1L°9T WLy £19°C 08T11 €26Vl 601°C€ €00T
165 V€T 06T°L OLY'61 06T €5T'8Y LEY'E 16¥°01 8T6°CI 66°6C 200t
(454331 TEL9 6vC'8Y LTSTIT €€7°0S Tsee Ieror YLY'ET SLE6T 1002
€50°s€1 6199 SoT'6v 181°1¢C S€6°0S [£5 4% 10€°01 TeLEl 16T°0¢ 000T
990°6€1 1€8°9 8L6°0S S61°1C 0S8°CS LYS'€ 96¥°01 £V0p1 EIv1E 6661
OLY'€ET Shr'e S9L°0S TE€E0T L6T'8Y LT9°€ 6701 9L0°FT SSLTE 8661
L6L'TOT TLOE €0v'or S90v1 T6T°LE 168°C ovTL LET'OT Y6v'€T L661
0€T°L6 LT LLO'8E 688°CI 698°9¢ LILT 8L9°9 96€°6 8€1°TC 9661
9€1°T6 79T 885°9¢ 9€T°CT YOS ¥E S¥9°T €929 8068 0Ty1C S661
¥L0°68 65S°CT 96€£°G€E TESTI §T9°ce LSY'T $90°9 TTS8 £76°0C 7661
985°¢8 68 996 ¢ 99¢°01 YET0E L6Y'T £76°S 0zr's 915°0C €661

1oL, UQIP[IYD IOUTIA! uaIp[IyD sjuareq s3urqg spueqsnyg SOAT A sosnodg SWIOIA 9PIOING Ied X

9007—€66] PAABAISG SWEIAG OYM SIdQUISW A[Ture] SUIAI JO JoqUINU [€}0) Y} JO ajewnsy € dqe],



(panunuod)

= 8L9°L8 €08'78 L96°6L SLo €L’0 89°0 ST6°911 S €8€°€T | S861
LEE'68 LTL'SS TLS'6L €L0 0L0 $9°0 0zL 1Tt S PrEYT | v86l1
996°68 €51°68 LTS'LL Lo 890 90 ST6'YCT1 S S86'vC | €861
TTTTL 616°L9 6L£°09 0L0 99°0 860 0ore‘e0t S 899°0C | 7861
162°89 10¥°€9 60LYS 89°0 £€9°0 $5°0 081001 S 960°0C | 1861
SOL'L9 $06°19 SPYIS 99°0 09°0 0S°0 01,201 S wsoT | 086l
¥9€°99 185°6S SLT'LY ¥9°0 LSO IS4 STTY01 S €78°0C | 6L61
9€0°79 98¥ %S SLY'OY 19°0 ¥5°0 0¥'0 €66°001 S 661°0C | SL6I
6TL'S9 80T°9S €87°8¢ 650 050 €0 08111 Y 69C°0C | LL6I
01€19 SEL0S T€5°0€ 950 LY0 8C0 €78'801 (Y 98L°61 | 9L61
T€8°8S 9TL9Y 8ST€T 50 ev’o 120 £98°601 Y SL6'61 | SL6I
TSTES ¥90°0% LIEPT 150 8¢€°0 y1°0 8L0°S0T Y SoT'6l | vL6I
" €61'6v 1€9v€ LSS'S L¥'0 €€0 S0'0 STL'E0T Y 65881 | €L61
m ¥99°¢y ¥20°8C 90 8C°0 000 £80°66 S CI0°81 | TL61
.W 691°9¢ ¥S€0T 0¥'0 €C0 SIE'68 gs 6€T9T | TL6I
=l EVL'TE S6S V1 LEO LT°0 05 98 Y 8TLST | 0L6I
B LS9°9T SLS'S €e'0 110 918 (Y P8l | 6961
Ho 99L°TC 876°C 8C°0 ¥0°0 90€°08 Y 10971 | 8961
4 €9%°81 ¥T0 000 999°LL Y 121yl | L961
m L¥9°ST 61°0 SLL'T8 ¢S 0S0°ST | 9961
m 20601 ¥1°0 Thr6L (Y 'yl | S961
= W99 80°0 638°08 Y LOLYT | $961
M 100°C 200 S61°68 Y 06+°ST | €961
b5 000 vrE001 9 YTL9T | T961
m ¢sIoquIaI ZsToquuaw [sToquuiau LEael Lgel R SIoquUOW soproms
2 A[uuey paavag A[rurey paAvarog A[Iue] poAROIOY |  [BAIAING | [BAIAING | [BAIAING |  A[IURJ POABSIOE | I010B] JO PQUINN | Ieox
« 7661 2I0J3q PIABIIOQ SUILISq OYM SIdQqUISW A[Iwey SUIAI[ JO JOqUINU [B10) 9y} JO ewnsy § e,



2 Rationale Behind Suicide Prevention Policies

18

K[oAanoadsax

‘SIBAA 6 PUB ‘98 ‘1§ 18 0I9Z SW003q YOIYM ‘CIIBI[EAIAING PUB ‘ZIIBI[BAIAING ‘[ILI[BAIAING :pANdUWOD 910/ SAJBI [BAIAINS JO SILIAS OLIOWO0dT E&&w% .MoE L.
PSTYCLT 0T8°SLY'1 766°661°1 1S0°00L°C 968°0¢S | P10,
0€S°L8 TSELS GSO°LS 80 80 €80 SO v01 S €68°0C | T661
9€T'C8 8818 8CTT18 £8°0 80 80 CLE'66 S SLS'61 1661
110°C8 89¢°18 €708 280 18°0 080 0¥¥°001 S 880°0C | 0661
900°68 €078 L9V'C8 080 080 8L0 69601 S STI'TT | 6861
S0E06 06888 $65°98 6L°0 8L°0 9L'0 SL6'ETT S S6LTT | 8861
8786 026°06 16L°L8 8L°0 9L°0 L0 SCr'ell S 1€8°€T | L861
691°86 $65°S6 12€°16 9L'0 L0 1L°0 CEE'8TI S L99°6T | 9861

¢sIoquiowt Zsloquiowr [sloquuowt LEaRI +CARI REL sIoquIow sopIoIns

A[iwey paAeareyg A[rurej paAvareg A[ruey paAvarag | [eAlAIng [eAIAINS | [RAIAING A[muey paAealag | 10108 Jo Joquiny | JIeax

(Ponunuod) p AqeL



2 Bereaved Family Members of Suicide Victims 19

week (O’Dea and Tucker 2005), in 2006 the estimated direct loss of because of
absence of family members alone is around 197 million USD. This number can be
interpreted as a lower bound estimate because it does not include indirect costs such
as psychological counseling or other expenditures.

3 The Werther Effect

In some cases, the “negative externalities” of suicide not only affects bereaved family
members and acquaintances, but can also impact a broad range of people outside of the
deceased’s immediate circle of influence. In particular, suicides by celebrities, family
suicides, or suicides resulting from bullying, which receive considerable media cov-
erage, may induce a series of related suicides once they are publicized.

Since the 1970s, many studies have been carried out on the influence that media
reporting on suicides by celebrities has on the general public. For example, Phillips
(1974) compared the number of suicides in a month when suicide stories were
published on the front pages of American newspapers with the number of suicides
in a month in which no suicide stories appeared on the front pages, and found that
the number of suicides tends to increase when suicide stories are featured promi-
nently in the newspapers. This “Werther effect” (named after a novel by Goethe)
has been confirmed by many of the subsequent studies (e.g., Wasserman 1984;
Stack 1987). These studies generally indicate that the suicide rate tends to increase
following the media reports on celebrity suicides, suggesting that suicides that
receive considerable media coverage have an extremely large social impact.

However, because most of the previous studies employed monthly data on the
number of suicides, the timing and duration of the Werther effect continues to be
understudied. Moreover, because many of the existing studies used only a few
celebrity suicide cases for analysis, they show only the impact of suicides by those
specific celebrities, which makes it difficult to generalize their findings. As for
studies on celebrities in Japan, only a limited number of studies have examined the
impact of media reports on their suicides (Ishii 1991; Stack 1996). Bearing this in
mind, Ueda et al. (2014) estimated the effect that media reports on suicides by 109
nationally “well-known figures” in Japan had on the total number of suicides. The
109 well-known figures included not just entertainment celebrities, as in typical past
studies, but also politicians, business owners, and athletes. In addition, as opposed
to monthly data, they used daily death records for a period of 22 years from 1989 to
2010. Then they compared the number of suicides occurring in the three-week
period before and after the suicide stories were publicized, with that of a period
without any suicide stories. In their estimations, they controlled for the effects that
other factors, including seasons and economic conditions, have on suicide.

Figure 1 shows the estimation results. The vertical axis of the graph shows the
percent changes in the number of suicides compared with the baseline period in
which there was no media reports on celebrity suicides. The horizontal axis shows
the number of days from media reports on celebrity suicides, with positive and
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Fig. 1 Percentage increase in total suicides before and after the media reports on celebrity suicide
Source Ueda et al. (2014)

negative values indicating a post- and pre-reporting period, respectively. The ver-
tical lines around the estimated figures indicate a 95% confidence interval. Thus, if
the vertical lines do not cross the horizontal line at O in the post-reporting period, it
indicates that media reports on celebrity suicides had a statistically significant effect
on actual suicides in the general population.

According to the results, the number of suicides increases by around 7%
immediately after the publication of celebrity suicide stories and the effect lasts for
around 7 days. About a week after the stories are publicized, the effect is halved
(approximately 4%) but the number of suicides remains elevated for around
20 days after the publication of such suicide stories. As expected, there was no
increase in the number of suicides before celebrity suicide stories were publicized
(left half of the graph). These results suggest that some individuals’ decisions to
take their lives are clearly affected by the media reports on celebrity suicides,
indicating large negative externalities of prominent suicides.

In summary, the negative externalities of suicide affect not only the deceased’s
bereaved family members but also a wider segment of the population. Thus, suicide
prevention measures can lead to saving lives of not only those at risk of suicide but
also many others in a much broader scale.

4 Social Costs of Suicide

4.1 Social Losses Caused by the Loss of Individuals

Thus far, we have examined the negative externalities generated by suicide in the
surrounding environment. In this section, we would like to consider the implication
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of losing individuals due to suicide from a different perspective. Losing members of
society due to suicide is itself a loss to society as a whole. Furthermore, because
those members are no longer able to participate in economic activities, their sui-
cides can affect the country’s overall economy. We start this section by considering
how many years of individual lives have been lost in Japan due to premature deaths
by suicide. Then, we will discuss lifetime work-loss cost caused by the loss of
individuals due to suicide.

Potential Years of Life Lost (PYLL)

An indicator called Potential Years of Life Lost (PYLL) is often used to measure
the consequences caused by the death of an individual sooner than his or her life
expectancy. PYLL is used not only for suicides but also to measure the degree of
losses caused by premature deaths due to diseases. In the case of suicides, PYLL is
used to calculate the “years lost” by suicide based on an estimate of the average
years a person would have lived if he or she had not died by suicide. More
specifically, it is calculated by summing the life expectancies of all suicide victims.
Because life expectancies vary by age and sex, PYLL is usually calculated by
taking into consideration the age and sex of the suicide victims.

To calculate PYLL in this book, we first obtained age-specific PYLL by mul-
tiplying the number of suicide victims by their life expectancies for each age. Then,
we aggregated the age-specific PYLL of all ages to obtain the total PYLL in Japan
for each year. In terms of data, we used the numbers of suicides from the Vital
Statistics that are available every 5 years from 1950 to 2010 and data on the life
expectancies from the Life Tables (Ministry of Health, Labour, and Welfare,
annually). Age groups under 9 or over 99 were excluded from the calculation
because the number of suicides in those age groups is extremely low.

According to our estimations of PYLL due to suicide in 2010, the total PYLL of
men of all ages was 590,000 years, while that of women was 260,000 years. In
other words, 850,000 years’ worth of life was lost from the future of Japan by the
suicides that occurred in merely 1 year.

Next, we look at age-specific PYLL of year 2010 by 5-year age group. Figures 2
and 3 show PYLL of suicides in 2010 by sex. According to Fig. 2, men in the age
group 35-39 have the longest PYLL. The number of potential years of life lost by
this age group alone amount to 70,000 years. Figure 2 also shows suicide rates by
age group in 2010 (right axis). As expected, the elderly had the highest suicide rate.
However, those in their 30 s and early 40 s had much greater PYLL than the
elderly, indicating that suicides among the younger generations have a large impact
on society.

In addition, according to Fig. 3, which shows PYLL of female suicides in the
same period, the PYLL values of women were generally lower than those of men.
This is due to the fact that the number of suicides is lower among women (8,626
women versus 21,028 men, according to the 2010 Vital Statistics). Figure 3 also
indicates that as is the case for men, women in their 30 s have the highest PYLL.
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Fig. 2 Potential years of life lost (PYLL) due to suicide and suicide rates by age groups in Japan
(Male, 2010)
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Fig. 3 Potential years of life lost (PYLL) due to suicide and suicide rates by age groups in Japan
(Female, 2010)

The PYLL of women aged 30 to 34 is approximately 30,000 years, nearly
60,000 years for women in their 30 s, and 50,000 for women in their 20 s.
When women in their 20 s and 30 s die, those who may have given birth in the
future have been removed from the life cycle. Although this factor is not included in
this estimation, we expect that PYLL of the next generations resulting from this will
not be trivial. This indicates that even though suicide rates among young women are
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Fig. 4 PYLL due to suicide in Japan (Male, 1950-2010)

lower than women in older age groups, suicide prevention measures targeted at
young women are important when considering their profound cross-generational
impact.

Next, in order to understand trends in PYLL over the last 60 years, we also
calculated PYLL for men from 1950 to 2010. The results are shown in Fig. 4. For
reference, Fig. 4 also contains the “age-adjusted suicide rates,” in which the dif-
ferences in age distribution are controlled for to make better comparisons over time.
According to Fig. 4, PYLL peaked in 1955, because there were many suicides
among young people in their 20 s in that year.

Next, to see the shifts in the age distribution of the suicide victims, PYLL and
the ratios of the suicide victims by 10-year age group are shown in Figs. 5 and 6,
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Fig. 5 PYLL in Japan by age group (%, Male, 1950-2010)
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Fig. 6 Suicide deaths in Japan by age group (%, Male, 1950-2010)

respectively. According to Fig. 5, the number of suicides of those in their teens and
20 s was highest in 1955, and as shown in Fig. 6, teens and those in their 20 s
accounted for nearly 50% of all suicide victims in that year. Because these age
groups have long life expectancies, PYLL of those in their teens and 20 s accounted
for 70% of PYLL for all ages (Fig. 5). Suicides among these age groups are
decreasing today after peaking in 1955. However, suicides by those in their 30 s
and 40 s are increasing. Because the life expectancies of these groups are also
relatively long, PYLL for these age groups account for 40 to 50% of PYLL for all
ages since 1980. In recent years, along with the sharp increase in the number of
suicides from 1997 to 1998, PYLL increased drastically between 1995 and 2000.
PYLL for men was approximately 380,000 years in 1995 and rose to about
580,000 years in 2000, a 53% increase. PYLL for women increased from about
190,000 to 250,000 during the same period, but the rate of increase was not as high
(32%). Since 2000, PYLL for men has been around the level of 600,000. Assuming
that this level has been maintained since 1998, the cumulative PYLL for men for
13 years from 1998 to 2010 amounts to 8,000,000 years. The fact that such an
overwhelming number of years of life and amount of potential future productivity
are lost should justify implementing suicide prevention measures.

4.2 Lifetime Work-Loss Cost of Suicide

Suicide has direct and indirect costs. Direct costs include the cost for the dispatch of
ambulances, autopsy, and treatment. Indirect costs refer to the lifetime income that
one is no longer able to receive in the future because of suicide.
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Table 5 Suicide-related medical and work-loss costs in the United States in 2010

25

Suicide Self-harm

Hospitalized Treated and released in

emergency department
Number of cases 38,364 316,572 134,202
Medical Average $4,015 $11,116 $3,459
cost Total $154,032,000 | $3,519,174,000 | $464,155,000
Work loss Average $1,160,484 $19,903 $1,088
cost Total $44,520,795,000 | $6,300,746,000 | $145,992,000
Combined Average $1,164,499 $31,019 $4,546
cost Total $44,674,827,000 | $9,819,920,000 | $610,147,000

Source Centers for Disease Control and Prevention, National Center for Injury Prevention and
Control

To gauge the scale of the cost of suicide, we consider the estimated lifetime
work-loss and medical costs of suicide in 2010, estimated by the Centers for
Disease Control and Prevention (CDC), a governmental organization in the United
States. The CDC’s website gives detailed information on the costs associated with
deaths as a result of injuries, including homicides and suicides. By entering the
manner of injury (for example, suicide, homicide, unintentional injury), age group
of the injured person, sex, cause (for example, firearm, fall), and so on, the CDC’s
Web-based Injury Statistics Query and Reporting System (WISQARS) determines
the estimated costs of the incident. Only medical costs are included as direct costs in
the CDC’s calculation. Table 5 shows the average medical and lifetime work-loss
costs per case and the total of all the cases in the country. The total cost is the
combined medical and work-loss cost. To calculate work-loss for each suicide
death, the age-specific probability of surviving to a given age was multiplied by the
mean earnings of the persons of that age, assuming that no one would live beyond
102 years of age. In the case of self-harm, costs from reduced working hours due to
injury and so on are included in the calculation. The value of domestic tasks is also
included in the calculation as earnings. Because there are differences in wage and
probability of surviving between men and women, sex is also taken into account in
the CDC estimation.

According to Table 5, the average medical cost per suicide is about $4,000
(around 450,000 yen at the exchange rate of February 2017), and the average
lifetime work-loss cost is about $1,100,000 (around 124,000,000 yen at the same
exchange rate). A total of 38,364 suicides occurred in 2010 in the United States,
which means the total cost to the country is around $44.67 billion (approximately 5
trillion yen). In addition, in the same period in the United States there were more
than 450,000 cases of self-harm (more than 11 times the number of suicides)
(Table 5). Although the total cost of self-harm is lower than that of completed
suicides, the cost of self-harm to the entire nation was still $10.4 billion (around 1.2
trillion yen). The medical cost of self-harm alone amounts to more than $3.9 billion
(approximately 440 billion yen).
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Fig. 7 Estimated total costs of male suicide in the United States in 2010 by age-group Source
Centers for Disease Control and Prevention, National Center for Injury Prevention and Control

As in the case of PYLL, suicide-associated costs vary by age and gender.
Figure 7 shows the estimated total cost (combined total of medical cost and lifetime
work-loss cost) of male suicide in the Unites States. It seems that the total cost owes
much to suicides by men in their 20 s to 40 s, demonstrating the profound impact
these age groups have on society.

The estimates by the CDC include only the earnings of those who died from suicide
or those who attempted suicide; they do not pay attention to the impact of the indi-
viduals’ inability to participate in economic activities in the macro economy. Thus, the
actual social costs are likely to be much higher than the above estimates. Taking this
into account, Yoshihiro Kaneko and Itaru Sato, at the National Institute of Population
and Social Security Research in Japan, made improved estimates of the social costs of
suicides in Japan. In their estimation, they took into consideration the impact of the
suicide victims’ consumer activities and participation in the labor market, in addition to
lost potential future earnings. Therefore, their estimates seem more comprehensive than
other approximations. According to their estimates, in 2009 the lifetime income of the
entire country would have increased by 1.9028 trillion yen if no suicides had occurred.
Furthermore, if there were no suicides or depression in 2010, the GDP could have
increased by 1.7 trillion.

However, it must be noted that these estimates were intended to capture only the
lifetime incomes lost by suicide. They do not quantify a wide range of losses,
including mental distress suffered by bereaved family members. This fact makes
these the lowest possible estimates of the costs of suicide.

Naturally, suicide prevention carries a cost of its own. Some people may be
doubtful about the usefulness of allocating financial resources to suicide prevention.
Under severe financial conditions, it may be difficult for some localities to secure
budgets for suicide prevention. However, the problem of suicide cannot be dealt
with as a personal matter, as we have discussed; it is a problem of society as a
whole and has a profound impact on a wide range of life aspects. If suicide
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prevention measures are effective, it can reduce the burden of massive social and
economic costs and losses. The findings discussed in this chapter indicate that the
benefits yielded by a decrease in the number of suicides are likely to exceed the
costs necessary for suicide prevention. (We will discuss the actual costs necessary
for suicide prevention in Chap. 9)

5 Market Imperfections and Distortions in Incentives

In basic economic theory, it is known that if the market is functioning well, market
prices will be adjusted in a direction preferable to society. However, if the market is
not functioning well, various problems can occur. In economics, this is called
“market failure.” In this section we discuss the possibility that such market failures
are related to decisions to take one’s own life. Furthermore, we consider why the
correction of market failures is justified by means of suicide prevention.

To begin, there is a possibility that friction in the labor market causes invol-
untary unemployment. As will be discussed in depth in Chap. 3, there is a strong
correlation between unemployment rates and suicide rates. According to Chen
et al., this likely represents a cause-and-effect relationship between unemployment
and suicide. Thus, it seems in order to prevent suicides, the issue of unemployment
must be addressed. Furthermore, policies that facilitate public job-placement offices
in providing mental health and legal consultations in addition to employment
consultations may also help prevent suicides triggered by unemployment.

5.1 Credit Market Imperfections

Credit market imperfections and liquidity constraints, in which loans are demanded
but cannot be given, may be related to suicide. Chen, Choi, and Sawada (2010)
have shown theoretically a relationship between cosigner agreements and suicide
from the perspective of ex-post welfare loss. When small and medium-sized
businesses and micro-enterprises obtain loans in Japan, it is common for a third
party, such as the business owner or a relative of the business owner, to become a
co-signer for the borrower. Pointed out that there is a problem when a third party,
such as relatives who are not experts in management or finance, become co-signers.

In theory, this co-signer system in Japan operates through the same mechanism
as the microcredit concept initiated by Dr. Muhammad Yunus, founder of Grameen
Bank. In a situation where there is an information asymmetry between borrowers
and lenders (making the market imperfect) and borrowers who do not have col-
laterals face liquidity constraints, the co-signer system can ease such liquidity
constraints and mitigate the problems of adverse selection in uncollateralized loans,
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moral hazards, and strategic debt defaults. However, according to Chen et al.
(2010), the co-signer system can also attach a significant social stigma to the
primary debtor if a “bad state” occurs afterwards, and may impose an excessive
burden on primary debtors who feel a strong sense of altruism toward the co-signer.
This entails virtually unlimited liability and therefore suicides by the primary
debtors. In fact, according to the “1,000-Person Suicide Survey” carried out by the
Japanese nonprofit organization (NPO) Lifelink, co-signer problems led to 17 of the
52 suicides of self-employed workers. On the other hand, co-signer problems led to
suicide in only 9 out of 253 non-self-employed workers. Furthermore, Rotating
Savings and Credit Associations (ROSCAs) use a similar mechanism that forces
contracts to be fulfilled and it has been reported that some cases led to suicide
(Besley 1995). One could argue that the co-signer problem is generated by the
perverse form of contracts adopted to mitigate credit market imperfections.
However, if this “perverse” form of contract can induce suicide to a significant
extent, then removing this form of contract should be a suicide prevention strategy.
Another example of market-related issues contributing to suicide is consumer
loan group life insurance. Consumer loan group life insurance can be interpreted as
an interlinkage contract (combined contract) consisting of both a loan contract
granting a consumer loan to a borrower who faces liquidity constraints, and a life
insurance contract. Type of interlinkage contract is generally considered as a
mechanism that corrects the distortions in incentives caused by market imperfec-
tions. Consumer credit group life insurance is a contract that mitigates liquidity
constraints faced by the debtor. However, it strengthens incentives towards suicide
to make repayments for the debt incurred. Thus, in this sense, it is not a desirable
form of contract. The “Results of the survey on consumer credit group life insur-
ance” published by the Financial Services Agency in October 2006 summarizes the
data on five major consumer loan companies. According to the survey, the number
of cases of this type of insurance, in which the benefits were actually paid as a result
of suicide, was 6,110, 5,074, and 3,476 respectively in 2004, 2005, and 2006. They
account for 23.15%, 22.25%, and 19.39% respectively of the 26,388, 22,804, and
17,928 cases in which the causes of death are known and the benefits were paid. If
these suicides were caused by imperfections inherent in the credit market and
triggered by life insurance contracts designed to overcome such imperfections, then
in efforts to further suicide prevention, other forms of contract must be adopted.

5.2 Life Insurance Market Imperfections

If the problem of information asymmetry exists between the insurers and the
insured in the life insurance market, there is a theoretical possibility that adverse
selection and moral hazard can occur. Thus, suicide can be induced by the presence
of life insurance. In Japan, benefits from private life insurance companies are paid



5 Market Imperfections and Distortions in Incentives 29

for deaths by suicide only after the suicide exemption period expires. The period set
by major life insurance companies in Japan was 1 year in 1999 and 2 years from
2000 onward, and the period has been extended to 3 years since 2005. The benefits
paid by a major life insurance company as a result of suicide increased by 50% from
1995 to 2004 and that 10% of all the insurance benefits paid are paid as a result of
suicide-related deaths (Mainichi 2005). Shiromizu (2011) indicates that periods
with low suicide rates during the exemption period shifted toward the right along
with the extension of the exemption period, indicating that there is a close rela-
tionship between suicide and life insurance.

The only studies that discuss the relationship between suicide and insurance
contracts, to our knowledge, are Tseng (2006). Tseng (2006), using data provided
by the Society of Actuaries (SOA) in the United States, found that suicide rates
were three times higher after the life insurance exemption period had expired.

Investigated the life insurance exemption periods from 1980 to 2002 using data
on 26 OECD countries and analyzed the relationship between suicide rates and
average life insurance policy premiums using cross-national data. The results of this
study show that there is a positive correlation between the two variables (Fig. 8).
They also demonstrate that the shorter the life insurance exemption period, the
higher the per capita life insurance premium. These results are consistent with the
hypothesis that insurance contracts increase the number of insurance policy holders
with a high risk of suicide (adverse selection) and lead to an increased risk of
suicide after the purchase of insurance policies. These results correspond with the
fact that many life insurance companies have extended the suicide exemption
periods since 1999. Therefore, extension of the suicide exemption periods should
be regarded by considering how the extension of exemption periods can prevent
people from purchasing insurance policies to receive benefits as a result of suicide.
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Fig. 8 Suicide rates and average life insurance policy premiums Source
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The above discussions emphasize the need to carefully reconsider, from the
perspective of suicide prevention, the current system of co-signer contracts, and the
design of insurance contracts that have complemented the functions of the markets.

6 Conclusion

In this chapter, we have discussed why suicide prevention is necessary from various
perspectives. The first rational basis for implementing suicide prevention measures
is ensuring “the minimum standards of wholesome and cultured living” as stipu-
lated in the Constitution of Japan. Furthermore, we also argued that suicide pre-
vention can be justified by serious negative externalities and social costs generated
by suicide as well as market imperfections.

In this chapter, we made arguments for suicide prevention by casting a spotlight
on the fact that suicide is thought to significantly increase the risk of suicide among
bereaved family members who are estimated to be 2.92 to 3.46 million people in
2006. Furthermore, we discussed the “Werther effect”, the extremely high number
of Potential Years of Life Lost (PYLL), and the seriousness of the lifetime
work-loss costs of suicide. In addition, we have seen that involuntary unemploy-
ment caused by imperfections in the labor market could contribute to suicide. Other
potential causes of suicide include credit market imperfections as well as life
insurance market imperfections such as the loan co-signer system, consumer loan
group life insurance, and life insurance exemption periods. We believe that these
justify proactive suicide prevention. In summary, although people may be forced
into suicide with personal problems unique to each individual, suicide is also
induced by imperfections in various markets within society and generates serious
negative externalities.

However, there are a few points that require careful interpretation. The first is the
supposed relationship between unemployment and suicide. Even under the extreme
assumption that all suicides are caused by unemployment, the number of suicides
would account for 0.9% of the total number of the jobless. In other words, the
number of suicide deaths is low even among the jobless.'” Thus, even if there is a
causal relationship between unemployment and suicide, various individual factors
are believed to exist before unemployment leads to suicide. In the future, we must
develop and implement more in-depth measures by understanding the reality of
suicide among the jobless and identifying various factors that exist between the
state of unemployment and suicide.

This is based on the following facts and assumptions. The total population of Japan is 127
million; the population of the labor force is 65 million; 5% of the labor force is jobless; and the
number of suicides is 30,000. The suicide rate calculated using the total population as the
denominator would be 0.024% and the number of suicides would account for 0.9% of the total
number of the jobless.
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The second regards co-signer agreements in loans and consumer loan group life
insurance policies. If these collateral supplementation systems were not offered,
there is a possibility that borrowers could not get a loan in the first place, which
could put them in a worse situation. The primary goal of life insurance policies is to
provide a form of security to protect the livelihoods of bereaved family members
from the risk of financial difficulties, irrespective of the cause of death. Therefore,
the appropriateness of these systems must be weighed against the fact that they may
lead to an unfortunate consequence, namely suicide.

Despite its seriousness as a worldwide social problem, the costs of suicide are
severely under-investigated and there is a serious lack of data. Further data are
necessary to fully understand the true cost of suicide to society.
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