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Abstract

Background: Many countries with high suicide rates may also experience heavy yearly snowfalls. We speculated that
Japan's prefectures that have high suicide rates may be in regions with heavy snowfall. Although many suicide-related
factors have been studied, few investigations have examined the effects of snow on suicide.

Objective: We investigated regions of Japan along the Sea of Japan (at Japan's west coast) that regularly experience
heavy and long-term snowfall. It is also the purpose of applying this perspective to study in the Republic of Kazakhstan.

Materials and Methods: We determined the annual suicide rates in 11 prefectures (Hokkaido, Aomori, Akita, Yamagata,
Niigata, Toyama, Ishikawa, Fukui, Tottori, Shimane, and Yamaguchi) along the Sea of Japan with heavy snowfall during the
period from 1994 to 2019. We obtained each prefecture's annual maximum depth of snow cover and the annual number of
days with snow during the same period. We analyzed the correlations between the suicide rates and these two aspects of
snowfall.

Results: The maximum depth of snow cover and the number of days with snow were not significantly correlated with the
suicide rate in any of the 11 prefectures. There was no clear link between the effects of the snowfall and suicide. The
relationship between multiple factors including snow and suicide merits further research.

Conclusions: Various weather phenomena including snow can cause mental fatigue and poor mental health and could
potentially contribute to suicide, and thus aspects of weather and their effects on mental health should be investigated. The
public, members of the local community, government agencies, meteorological agencies, medical personnel, and
organizations and professionals involved in suicide prevention should work together when necessary to explore suicide
prevention. In the future, we are going to perform the study of this side in the Republic of Kazakhstan
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Cemeu» r. Cemen, Pecny6nuka KasaxcraH;

Kaq)e,qpa ncuxuatpum n Hapkonorumn, HAO «MeagunuuHckuin yHnBepcutet Cemen», r. Cemen, Pecnybnuka
Kasaxc-raH

Kacbep,pa nutaHus, Konneax nutaHus, YHuBepcuteTt KowmueH, Xuoro, AAnoHus;

Kacbep.pa ob6uecTtBeHHoro 3gpaBooxpaHeHus, HAO «MeguuuHckuin yHusepcutet Cemen», r. Cemen,
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AKTyanbHOCTb: BO MHOMX CTPaHax C BbICOKUM YPOBHEM CyMLIMAOB, OTMEYAIOTCS KNUMATUYECKUe M3MEHEHMS, 0COBO0ro
BHUMaHWS TPeBYIOT M3MEHEHMS CHEXHOTO MOKPOBA W KONMNYeCTBa 0CaaKkoB. ECTb npeanonoxeHue, 4to npedekTypbl AnoHum
C BbICOKMM YPOBHEM CYWLMAOB MOrYT HAxogWTbCA B PEMMOHAX C CUMbHbIMW CHeronagamu. bbino u3yyeHO MHOXECTBO
(haKTOpOB, CBSI3@HHLIX C CyWUMOaMKu, OOHAKO B HEMHOTMX WCCIEQOBaHWAX M3y4anoCb BIIMSHUE M3MEHEHUA CHEXHOMO
MOKPOBA W KOMYeCTBa 0CALKOB Ha YPOBEHb CyMLIMAO0B.

Llenb: uccnegosath paiioHbl AnoHuW, BOONMb FANOHCKOrO Mops (Ha 3anagHoM nobepexbe AnoHUM), perynspHo
noasepratoLmecs CUNbHLIM W NPOAOIKMTENBHBIM CHeronagam. B nepcnekTuee npoBeaeHne uccnegoBaHus B Kazaxcrae.

Matepuanbl n MeToabl: OnNpedeneHbl exerogHble nokasartenu cyuumpoB B 11 npedpektypax (Xokkaingo, Aomopw,
Akuta, fAmarata, Hwurata, Tosma, Wcukasa, ®ykyw, Tottopw, LvmaHe w HAmaryt) BLonb ANOHCKOTO  MOpS
noagepratolmecs cHeronagam B nepwog ¢ 1994 no 2019 rop. MonyyeHbl OaHHbIE TOAOBON MaKCUMarbHOM TMyOuHbI
CHEXHOro NMOKPOBa B KaxaoM NpedekType 1 rofoBoe KONMYECTBO AHEN CO CHEroM 3a TOT e nepuog. lNpoaHanuanposaHa
Koppenauna Mexay YPOBHEM CYWLWMAOB U BbllLENepeyncrieHHbIMM ABYMS acnekTaMu CHeronaga.

PesynbTaTbl: MakcumanbHas rnybuHa CHEXHOrO NOKPOBa M KOMWYECTBO AHEA CO CHErOM CYLLECTBEHHO He
KOppenupoBanu ¢ YPoBHEM CyUUMaOB HM B oaHOW M3 11 npedbekTyp. YeTkoit cBA3W Mexay NOoCneacTBMsMM CHeronaaa u
cyvumaamm He bbino obHapyxeHo. B3anMocBsisb Mexay MHOrOYUCHEHHBIMI hakTopaMu, BKIKOYAOWMMM KNMMaTUYeckue
M3MEHEHUs, B 4aCTHOCTU W3MEHEHUS| CHEXHOTO MOKPOBA M KONMWYECTBA OCAAKOB W YPOBHEM CyuUMAoOB, Tpebyer
AanbHEMLIEero UccneaoBaHus.

BbiBogbI: pasnuyHble NOroaHble SBAEHWUS, B YAaCTHOCTU U3MEHEHMUST CHEXHOTO NMOKPOBA M KONMYECTBA 0CaAKoB, MOMyT
BbI3bIBaTb YMCTBEHHOE NEPEYTOMIIEHWNE W YXYOLIEHWE MCUXMYECKOrO 340pOBbsS M MOTEHLMANBLHO MOryT cnocobeTBOBaTh
cyvumaam, MMEHHO MO3TOMY W3MEHEHUs! KNMMATUMYECKUX YCIIOBUA W WX BIWSIHUE Ha MCUXMYEcKoe 300poBbe TpebyeT
ocoboro BHMMaHKS. OBLIECTBEHHOCTb, NPABUTENLCTBEHHbIE OpraHuU3aLWM, MeTeopONIorMYECcKMe areHTCcTBa, MeanLMHCKue
YUYPEXOEHMs, @ TaKKe OpraHM3aLun 1 CneunanucTbl, 3aHUMarLLmMecs NpoUNakTUKON CYULMAOB, AOIMKHbI COTPYAHUYAT,
AN W3yYeHWs BOMPOCOB MpefoTBpalleHus CcyuumaoB. B nepcnektuBe nnaHWpyeTcs npoBedeHWe  aHanoruyHoro
uccnenoBaHus B KasaxctaHe

Knroyeenie crniosa: cyuyud; cHee; knumam;, nocrnedcmeus; AnoHus; Kasaxcman.
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©3eKTiniri: cyuuma AeHreni xoFapbl KeNTEreH enaepae Kol caiibiH aya pailbl e3repicTepi, acipece KaTTbl Kap xayybl
Oaikanagbl. YKanoHWsHbIH, XOFapbl Cyuuua [eHreli KamblH Kap ayaTblH aliMakTapga, npedektypanapbiiga 6onyb
MyMKiH JereH Gomkam 6ap. Cywuuake GainaHbICTbl KenTereH paktopnap 3epTTenreHiMeH, BipHelle 3epTTeynep bin
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CalbiH aya paiibl e3repicTepi, acipece KaTTbl Kap Xayybl cangapblHaH Cyuumn AeHreniHiH, esrepictepi Typanbl acepiH
TUriagi.

MakcatbI: YKanoH TeHi3iHiH, GolblHAaFbl YHEMI KamnblH X8He y3aKka CO3blnaTbiH Kap xayaTblH aiMaKTapblH 3epTTey.
CoHbiMeH KaTap bonawakra KasakctaHaa ocbl 84icTi KongaHy.

Matepuanpgap meH apictep: 1994-2019 xbingap apanbifbiHaa XanoH TeHisiHiH, GoibiHgarel 11 npedektypapa
(Xokkaigo, Aomopw, Akuta, fAmarata, Huurata, Tosma, Ucukasa, ®ykyw, Tottopu, Cumane xaHe Amaryun) cymumarid
XbINABIK KOPCETKILUTEPIH aHbIKTaablK. Op npedekTypaga Kap XamblFbICbIHbIH, KblNablK MakCUManibl TEPeHAiriH xaHe
CONn Ke3eHAeri XKbingblK KyHAep caHbiH angblk. Cynuma OeHreii MeH Xbin cailbiH aya paiibl e3repicTepi, acipece KaTTbl Kap
TYCy apacbIiHOafFbl KOppensaumMacs! TangaHabl.

Hotukenep: Kap XambinfFbICbiHbIH MakcuMmandbl TEepeHAiri MeH XbinablK KyHoep caHbl 11 npedekTypaHbiH,
elUKaiCbICbiHAA Cyuuma AeHreniMeH anTapnblKTan caiikec kenmefi. bl cailblH aya paibl e3repicTepi, acipece KapablH
TyCy cangapbl MEH CYMUMATIH apackiHaa HakTbl GaiinaHbic 6onFaH oK. KentereH aktopnap, COHbIH, iLLiHAE Xbin CanbiH
aya pawbl e3repicTepi, acipece Kap TYCy MeH cyuuma apacbiHaarbl 6annaHbIC KocbiMLLIa 3epTTeyre naiblK.

KopbITbIHABbI: aya-paiiblHbiH, SpTYpNi KyObiNbICTapbl, COHbIH illiHAE Kap TYCy NCUXWKamblK LiapLiayabl XoHe
NCUXMKanNbIK AeHCaYNbIKTbIH, HallapnaybiH TyAblpYbl MYMKiIH XOHE CyuLmuake biknan eTyi MyMKiH, COHAbIKTaH aya-paibiHblH
acnekTinepi MeH onapgplH NCUXMKanbIK AeHcaynblkka acepi 3epTTenyi kepek. CyuumuaTiH, angbiH any MacenenepiH 3epTrey
YLWiH KOFaM, XeprinikTi KoFamaacTblK MyLIenepi, MEMNEKETTIK OpraHaap, METEOPOnOrusnblK areHTTIKTep, MeauuuHanbIK
nepcoHan XaHe CyWuwaTiH andblH any ybiMgapbl MEH MamaHZapbl KaxeT 6onFaH xaFganga biHTbIMAKTacybl Kepex.
bonawakTa KasakctaHaa ocblHAan 3epTTeyAi XKypridyai )xocnapnan oTbIpMbi3.

TyliHdi ce3dep: cyuyud; Kap,; knumam;, candapb!; XKanoHusi; KazakcmaH.
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Introduction the relationship between physical illness and suicide. In

A report by Japan's National Police Agency indicated  Brazil, it was indicated that the incidence of deaths due to
that the number of suicides nationwide ranged from  suicide from 1979 to 2005 was correlated with the incidence
~21,000 to ~24,000 during the years 1990-1997 [24], and  of ischemic heart disease and stroke among people aged
in 1998, the number of suicides was over 32,000, =40 years [27]. Hooley et al. showed that chronic pain can
representing an abrupt increase of >8,000 suicides from  be a risk factor for suicide, especially if the pain causes its
1997. The number of suicides in Japan remained high  sufferer to stop fearing death [13]. In their study of
during the 14-year period from 1998 to 2011; it decreased individuals in rural China, Jin et al. observed that physical
to ~30,000 in 2012 and has been decreasing since then. In illness was correlated with suicide in general, and they
2019, 2020 and 2021, there were 20,169, 21,081, and  noted that physical illness was a key risk factor for suicide
21,007 suicides in Japan. Over the past 15 years, several  attempts [17]. In a retrospective cohort study covering a 10-
nationwide Acts and plans providing a foundation for suicide ~ year period, U.S. military veterans with chronic headaches
prevention measures have been enacted. The Basic Act on had a higher risk of suicide attempts than those with other
Suicide Prevention was enacted in 2006, and the Outline of  chronic pain, and female veterans with chronic headaches
Comprehensive Measures to Prevent Suicides was decided ~ had a higher risk than the males with chronic headaches
in 2007, followed by The Plan to Accelerate Suicide  [1]; chronic headaches associated with a traumatic brain
Prevention Measures in 2008 and the Emergency Suicide  injury further increased this risk among males in particular.
Prevention Plan to Protect Life in 2010. Revisions or Based on the above-cited studies [1,13,17,27], it appears
amendments were enacted for The Outline of that several types of physical illness can be related to
Comprehensive Measures to Prevent Suicides (2012 and  suicide, and thus measures designed to help prevent
2017) and The Basic Act on Suicide Prevention (2016). suicide should take physical illness into account.

The importance of suicide prevention measures has The relationship between psychiatric disorders and
been highlighted worldwide for decades. A variety of factors  suicide has also been extensively explored. One such study
can contribute to suicide, and these factors may be indicated that the major psychiatric conditions associated
compounded. For example, many studies have described  with suicidality were mood disorders, alcohol and substance

62



Hayka u 3apaBooxpanenue, 2022, 5 (T.24)

OpHFI/IHaJI])HOE HCCJIeAOBAHUE

use disorders, borderline personality disorder, and
schizophrenia [30]. The authors of that study also indicated
that a history of suicide attempts, feelings of hopelessness,
impulsivity, —and  aggression, adverse  childhood
experiences, severe psychopathology, and somatic
disorders were risk factors for suicide among psychiatric
patients [30]. According to the results of an investigation of
6,050 patients at a European psychiatric center, the risk of
suicide may be higher among individuals with bipolar
disorder with psychotic or mixed features as well as among
persons with a substance abuse issue and those
hospitalized with severe major depressive disorder [4].

A review of the relationship between mood disorders
and suicide revealed that the risk of completed suicide was
higher among patients with a bipolar disorder compared to
those with a mood disorder, and suicidal acts usually
occurred during major depressive episodes or mixed illness
episodes [15]. Substance use and cluster B personality
disorders also clearly increased the risk of suicidal acts
during mood episodes [15]. Bachmann found that
depression, substance use, and psychosis were relevant
risk factors for suicide and that anxiety, personality-, eating-
and trauma-related disorders, and organic mental disorders
clearly add to unnatural causes of death compared to the
general population [3]. The above findings [3,4,15,30]
indicate that numerous psychiatric disorders may be related
to suicide, showing that psychiatric disorders must also be
considered in suicide prevention measures.

Economic and social problems are related to suicide.
An analysis by Gunnell et al. demonstrated that
unemployed individuals had a 2- to 3-times higher risk of
suicide compared to employed people [12]. In Spain, strong
evidence that a decrease in economic growth and an
increase in unemployment negatively affected suicide rates
during the years 2002-2013 was obtained by Rivera et al
[28]. A study conducted in Greece reported that the
country's financial crisis definitely affected the mental health
of the general public and resulted in an increasing incidence
of mental disorders and suicides, and that social and
financial factors such as poverty, financial difficulties, and
unemployment mediated the effects of the financial crisis on
mental health [20]. Research in China noted the effects of
several economic and social factors on suicide rates [5].
These studies [5,12,20,28] examined the relationship
between economic and social problems and suicide from
various viewpoints.

Factors other physical illness, psychiatric illness, and
economic and social problems that may be related to
suicide have been reported [9,10,11,19], and an association
between climate indices and suicide has been described
[2,6,7]. One of the present study's authors identified a
relationship between five climate indices (annual values of
the mean air temperature, mean sea level air pressure,
mean relative humidity, total sunshine duration, and total
precipitation) and suicide rates in Japan [14]. However, our
large-scale search found no studies of the relationship
between snow levels and suicide in Japan. We speculated
that the prefectures in Japan that have high suicide rates
may be in regions with heavy winter snowfall [22] and that
the restrictions on individuals' daily lives due to heavy snow
may be related to suicidality. We thus investigated regions
of Japan along the Sea of Japan (at Japan's west coast)
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that regularly experience heavy and long-term snowfall. We
classified the selected prefectures in these regions as
having a high or low suicide rate. Using long-term data (a
26-year period), we compared snow indices and suicide
rates to investigate whether a relationship exists between
snow data and suicide.

Methods

Data collection

Japan has 47 prefectures, and the country can be divided
into seven regions: the Hokkaido region, the Tohoku region, the
Kanto region, the Chubu region, the Kinki region, the
Chugoku/Shikoku region, and the Kyushu region. Prefectures
along the Sea of Japan in the four regions of Hokkaido,
Tohoku, Chubu, and Chugoku/Shikoku have heavy snowfall.
There are 11 prefectures in these regions: Hokkaido, Aomori,
Akita, Yamagata, Niigata, Toyama, Ishikawa, Fukui, Tottori,
Shimane, and Yamaguchi.

We examined the annual suicide rate (per 100,000
population) in each of the 11 prefectures and in Japan as a
whole during the years from 1994 to 2019 by using data
published by Japan's Ministry of Health, Labour, and
Welfare [23]. We classified the prefectures as having a low
or high suicide rate as follows: If the annual suicide rate in a
prefecture exceeded the annual suicide rate in Japan as a
whole by =3 times over the 5-year period 2015-2019, the
prefecture was classified as having a high suicide rate [23].
If the annual suicide rate in a prefecture was less than one-
third of Japan's annual suicide rate during that period, it was
classified as having a low suicide rate.

The data published by the Japan Meteorological
Agency [16] were used to obtain the annual maximum
depth of snow cover (cm) and the annual number of days
with snow (day) in each of the 11 prefectures in 1994-2019.
The data were based on observations made at the site of
the prefectural government in each prefecture. In specific
terms, the site in Hokkaido Prefecture was in the city of
Sapporo, and the other sites were in Aomori (Aomori
Prefecture), Akita (Akita Prefecture), Yamagata (Yamagata
Prefecture), Niigata (Niigata Prefecture), Toyama (Toyama
Prefecture), Kanazawa (Ishikawa Prefecture), Fukui (Fukui
Prefecture), Tottori (Tottori Prefecture), and Matsue
(Shimane Prefecture). In Yamaguchi, there was a change in
how the number of days with snow was determined prior to
2010 and from 2011, and the data were not uniform. We
thus used the uniform data of the weather observations at
another site in Yamaguchi Prefecture, i.e., Shimonoseki,
instead. All of the weather data were in numerical form only,
without individual information.

Statistical analyses

We used EZR ver. 1.36 [18] to determine the Pearson'
correlations between the suicide rate and two snow indices
in each prefecture during the study period: the maximum
depth of snow cover and the number of days with snow.

Determination of the relationship between snow indices
and suicide

In addition to the relationship between snow indices and
suicide in Japan, we examined the impact of each of the
indices on suicidal acts.

Due to the purpose of applying this perspective to study
in the Republic of Kazakhstan

Based on these results, we discussed this perspective
to study in the Republic of Kazakhstan.
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Results

Annual suicide rate during the 26-year period 1994-
2019 in the 11 prefectures and Japan as a whole

Figure 1 depicts the annual suicide rates in the 11
Japanese prefectures and Japan as a whole during the 26-
year study period. The annual suicide rate (per 100,000
population) during the period ranged from 16.8 to 28.0 in
Hokkaido, from 16.9 to 39.5 in Aomori, from 20.3 to 44.6 in
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Akita, from 18.1 to 31.7 in Yamagata, from 18.5 to 34.5 in
Niigata, from 15.5 to 32.1 in Toyama, from 12.9 to 25.8 in
Ishikawa, from 13.9 to 30.1 in Fukui, from 13.1 to 31.0 in
Tottori, from 16.1 to 32.4 in Shimane, and from 15.4 to 29.6
in Yamaguchi. The annual suicide rate in Japan as a whole
also ranged from 15.7 to 25.5 during the study period. The
suicide rate in only Akita Prefecture was notably higher than
the national average.
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Figure 1. Annual suicide rates in 11 of Japan's 47 prefectures and in Japan
as a whole during the 26-year period from 1994 to 2019.
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Figure 2. Annual max. depth of snow cover in the 11 prefectures in 1994-2019.
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Classification of high and low suicide rates in the
prefectures.

Compared to Japan as a whole, seven prefectures were
classified as having a high suicide rate (Hokkaido, Aomori,
Akita, Yamagata, Niigata, Toyama, and Shimane) and the
other four were classified as having a low suicide rate
(Ishikawa, Fukui, Tottori, and Yamaguchi).

Annual maximum depth of snow cover during 1994—
2019 in the 11 prefectures.

The data of the annual maximum depth of snow cover
in the 11 prefectures during the 26-year study period are
illustrated in Figure 2. The ranges of annual maximum
depth of snow cover (cm) during the period are provided in
Table 1. The suicide rate was not significantly correlated
with the maximum depth of snow cover in any of the 11

Table 1.
The annual maximum depth of snow cover in the 11
prefectures, and correlations between the suicide rate
and the annual maximum depth of snow cover.

prefectures. Regardless of the prefecture having a high
suicide rate (n=7) or low suicide rate (n=4), the same
absence of a correlation between the annual maximum
snow cover's depth and the suicide rate was observed.

Annual number of days with snow in 1994-2019 in each
prefecture

The annual number of days with snow in each
prefecture during the study period are depicted in Figure 3,
and the prefectural data are presented in Table 2 along with
the correlations. The suicide rate was not significantly
correlated with the number of days with snow in any of the
11 prefectures. Regardless of the prefecture having a high
or low suicide rate, the same absence of a correlation
between the number of days with snow and the suicide rate
was observed.

Table 2.
The annual number of days with snow in the 11
prefectures, and correlations between the suicide rate
and the annual number of days with snow.

Prefecture | Annualmax. | ralue | p-value Prefecture | Annualno.of 1 e p-value
snow depth, cm days with snow
Hokkaido 71-145 0.0298 0.885 Hokkaido 104-138 -0.0364 0.860
Aomori 56-178 0.0112 0.957 Aomori 89-125 -0.216 0.289
Akita 10-74 0.0662 0.748 Akita 79-120 -0.00584 | 0.977
Yamagata 25-97 0.0749 0.716 Yamagata 72-111 -0.15 0.463
Niigata 6-81 -0.177 0.386 Niigata 50-92 -0.0119 0.954
Toyama 19-95 -0.0724 0.725 Toyama 34-79 -0.243 0.232
Ishikawa 7-88 0.0416 0.840 Ishikawa 39-76 -0.145 0.480
Fukui 14-147 -0.162 0.428 Fukui 33-71 -0.105 0.609
Tottori 4-91 0.061 0.767 Tottori 25-64 -0.00698 0.973
Shimane 4-56 -0.244 0.230 Shimane 23-59 -0.0771 0.708
Yamaguchi 0-10 0.0763 0.711 Yamaguchi 7-32 -0.0387 0.851
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Figure 3. Annual number of days with snow in the 11 prefectures in 1994-2019.

65



Original article

Science & Healthcare, 2022 (Vol. 24) 5

Discussion. We analyzed the data of 11 prefectures
along the Sea of Japan with heavy snowfall; of those, seven
prefectures (64%) had a high suicide rate and the other four
had a low suicide rate. Two snowfall indices (annual values
of snow cover depth and number of days with snow) were
not found to be correlated with suicide regardless of the
prefecture having a high or low suicide rate. A study using
the geographic characteristics of municipalities in a
prefecture located on the Pacific (east) coast of Japan
(Wakayama prefecture) reported that the municipalities with
the highest suicide rates were located high above sea level
and on steep slopes in the mountains, and that these
municipalities had both a declining population and snow
cover in the winter [26]. According to a systematic review by
Cianconi et al., climate change posed various threats to
public health in different geographic regions, affecting many
people [8]. Their report also indicated that climate change
affected mental health at different times [8]. Moreover, the
effects of climate change may be direct or indirect, short-
term or long-term. According to the Cianconi et al. report,
acute climate-related events can lead to traumatic stress
and that long-lasting climate-related events can lead to
post-traumatic stress [8]. Sher's study of weather, climate,
and suicidality demonstrated that suicidal acts involve
numerous factors, including loss and conflict in
interpersonal  relationships, financial problems, and
problems at work, and that suicidal behavior may be
affected by long-term weather factors [29].

In other words, the effects of snow alone do not lead to
suicide. However, a residence's height above sea level and
other topographical features are related to snow indices.
When weather (including snow) is compounded by financial
problems, problems with interpersonal relationships, and/or
problems at work, the effects of weather might be linked to
suicide. A long winter's snowfall may also be compounded
with other problems, potentially affecting mental health.

For example, heavy flooding in the northern part of New
South Wales, Australia was reported to potentially greatly
increase mental health risks among the affect population,
and socioeconomic risks were likely to be based on the
flooding and/or the loss of one's home [21]. A study of the
effects of the heavy snowfall in northern Norway included
aspects related to suicide as well as social aspects related
to the effects of the snow [25].

The Republic of Kazakhstan is also a country with
heavy-snowfall, and there are various cities. Therefore, the
focus of this study is very helpful.

Study Limitations

There are some study limitations to address regarding
our present findings. (1) The direct relationship between
snow indices and suicide could not be studied in every
municipality in every Japanese prefecture. (2) The study
investigated only the correlation between the effects of
snow and suicide, and the relationship between suicide and
the effects of various other factors was not examined. (3)
The use of only numerical data is a limitation when
researching the detailed effects of weather on health
problems, including mental health. Nevertheless, the
potential relationship between the effects of a winter's
snowfall and health problems including suicide merits
further examination. The relationships between completed
suicides/suicide attempts and various snow-related factors
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including the effects of snow itself, snow indices, and the
reduced sunlight during the winter in many locations also
remain to be investigated.

Conclusion. No clear link between the direct effects of
snow indices and the rate of suicide in 11 of Japan's
prefectures was revealed by our analyses. The links
between many factors and suicide must be determined,
including the relationship between multiple factors and
suicide, in order to design fully effective suicide prevention
measures. Weather phenomena including snow are just
one factor that can cause mental fatigue and poor mental
health and potentially lead to suicide, and thus weather
should be studied from the perspective of its effects on
physical and mental health.

The public, members of the local community,
government agencies, meteorological agencies, medical
personnel, and organizations and professionals involved in
suicide prevention should work together when necessary to
explore suicide prevention, and they should craft specific
proposals and build partnerships to prevent suicide that are
tailored to their specific locales.
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