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We have studied the relationship between death due to suicide incident in United Sate
and various Solar, Interplanetary and Geomagnetic Activity parameters, such as
Sunspot Numbers (SSN), Solar Flare Index (SFI), Sudden Storm Commencements
(SSC), and geomagnetic activity Ap, and Kp Indices observed during the period of
1997 to 2010. The data shows that the number of deaths due to suicide and suicide
rate (Death due to suicide per 100000) is well correlated with the yearly mean of
Sunspot Numbers (SSN), Solar Flare Index (SFl), Sudden Storm Commencements
(SSC), and geomagnetic activity parameter Ap, and Kp Indices. We have calculated a
large negative correlation, with correlation coefficients of -0.749, -0.684, between
yearly total number of deaths due to suicide and the geomagnetic activity parameters
Kp, Ap, index . Negative correlation, with correlation coefficients of -0.814, -0.754
has been obtained between the yearly rate of deaths (Death per 100000) due to
suicide and the geomagnetic activity parameters Kp, Ap, Further we have
determined negative correlation, with a correlation coefficient of -0.761,-0.789,
between yearly total number of deaths due to suicide and the yearly mean of the SSN
and SFI , -0.762 and -0.80, between yearly rate (Death per 100000) of deaths due to
suicide and the SSN, SFI .From the datistical analysis of sudden storm
commencements (SSC), and death due to suicide, we have obtained a negative
correlation, with correlation coefficient of -0.658 , between the yearly total number of
male deaths due to suicide and Sudden Storm Commencements (SSC), as well as a
negative correlation, with a correlation coefficient of -0.573 , between the yearly rate
(Death per 100000) of deaths due to suicide and Sudden Storm Commencements
(SSC).

© Copy Right, IJRSR, 2014, Academic Journals. All rights reserved.

INTRODUCTION

properties do not undergo significant changes in the some

There is an increasing amount of evidence linking biological
effects to solar and geomagnetic disturbances. Over the last
years many studies have been carried out concerning the
possible effect that solar and geomagnetic activity might have
on human physiological state (Dorman et al., 2001; Gmitrov
and Gmitrova, 2004; Dimitrova et al., 2004, Kay, 1994,
Watanabe et al., 1994; Persinger and Richards, 1995;
Gurfinkel et al., 1995; Zhadin, 2001; Cornelissen et al., 2002
Dorman et al., 2001; Ptitsyna et al., 1996; Villores et al.,
1994, 1995; Ptitsyna et al., 1998, Villoresi et al., 1994, 1998;
Dorman, 2005 Stoupel, 1999; Dimitrova, 2006, Dimitrova S,et
2009, Mavromichalaki H,2008, Mavromichalaki H,2012 ,
Cornelissen G,et al 2011, Kasatkina EA, et 2014, Nishimura
T, et al 2014 ). The effects of change in geomagnetic activity
on the emotiona - affective sphere and personality
characteristics of function- ally hedthy persons were
conducted using Luscher Color Test and other relevant
psychological tests (Babayev & Allahverdiyeva 2007;
Babayev et al. 2007) and revealed that geomagnetic
disturbances affect mainly emotional and vegetative spheres of
human beings while characteristics reacting personality
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other investigation it is inferred that the changes in
geomagnetic conditions mostly affect the activity of regulating
systems, which are related to high cortical mechanisms of
regulation and sub-cortical integrative apparatuses responsible
for organization of routine activity of an organism, and for
adaptation to changes of a physical environment (Babayev &
Allahverdiyeva 2005). Verma (2012) has studied the
relationship between death due to suicide in India and various
Solar Activity (SA) parameters; i.e. Sunspot Numbers (SSN),
Solar Flare Index (SFl), Coronal Index (Cl) and Cosmic Ray
Intensity (CRI) observed during the period of 1989 to 2011
and concluded that the number of Suicide Incidents of male,
female, and average is well correlated with yearly averages of
the SSN, SFI, and CI; as well as being positively correlated
with CRI. Verma (2013) has also studied Suicide Incidents in
India with geomagnetic activity parameters, such as the
planetary Ap, Kp, and Dst Indices for the period of 1989-2010,
and found large negative correlations between Suicide
Incidents and the yearly averages of geomagnetic activity
parameters: the Kp, Ap, and Dst indices. In this investigation
the Suicide Incident in United State has been taken in to
consideration for datistical analysis with the Solar,
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Interplanetary and Geomagnetic Activity parameters for the
period of 1997-2010, in order to explore which of the Solar,
Interplanetary and Geomagnetic phenomena are responsible
for this event.

Data Sour ces

Solar Activity (SA) parameters, Sunspot Numbers (SSN),
Solar Flare Index (SFl), and interplanetary parameters, such as
Sudden Storm Commencement (SSC) are taken from STP
Solar Data (http:/ /www.ngdc.noaa.gov/stp/
solardataservices). Data of geomagnetic activity parameters
Kp, Ap, Indices values have been taken from OMNI Web
Data System (http://omniweb.gsfc.nasa.gov). The data of
Suicide Incidents in United State has been taken from the
Idaho Vital statics Suicide Report for the period of 1997-2010
(http://www.healthandwel fare.idaho.gov/Portal §0/Users/074/5
4/1354/Suicide%20Report%202013.pdf ).

Data Analysis and Results

From the data analysis of Table and Figure 1, 2 it is observed
that the rate of suicidal death (Death per 100000) and yearly
total number of suicidal death in United State is anticorrlated
with yearly total of Kp index. Around Solar Maximum, in the
year 2000 the yearly mean of the sunspot numbers(SSN) are
119.6 and yearly total of Kp index is 8621 but the rate of
suicidal death and total number of suicidal death have been
found comparatively low 10.4 ,29350 and about solar
minimum, in the years 1997 and, 2007,2008,2009, the
yearly mean of sunspot numbers are 21.6 and 7.5, 2.9, 3.1
and yearly total of Kp index has been found comparatively
low 5657 and 5530,5329, 3290 respectively but the rate of
suicidal death and total death around these years have been
found comparatively higher than solar maximum (2000), in
1997 rate of suicidal death is11.2 and total number of suicidal

Table -Suicidal death in United State and Associated Solar, Geomagnetic and Interplanetary Parameters.

Years US Suidal US Suidal death Total Total Yearly Mean of Yearly Averageof  Yearly Total
death per 100000 Kp Ap Solar Flare Index SSN SSC
1997 30,535 112 5657 3090 1.01 21 28
1998 30575 111 7364 4404 4 64.6 35
1999 29199 10.5 7983 4593 6.39 93.3 30
2000 29350 104 8621 5524 7.61 119.6 45
2001 30622 10.7 7649 4744 6.8 111 42
2002 31655 11 8236 4805 4.56 104 46
2003 31484 10.8 10444 7966 3.46 63.7 13
2004 32439 11 7960 4916 16 404 28
5 32637 10.9 7719 4945 191 29.8 26
2006 33300 11 5887 3120 054 15.2 20
2007 34598 113 5530 2751 0.47 7 14
2008 36035 116 5329 2566 0.03 29 19
2009 36909 118 3290 1451 0.02 31 21
2010 38364 121 4584 2196 0.39 16 15

METHODS OF ANALYSIS death is 30535 , in the year 2007 rate of suicidal deathis11.3

In this study a statistical method correlation has been used.
The correlation is one of the most common, as well as the
most useful statistics. A correlation is a single number that
describes the degree of relationship between two variables.
The correlation coefficient, symbolized as r, is a humerical
summary of a bivariate relationship and can range from -1.00
to +1.00. Any r that is positive indicates a direct or positive
relationship between two measured variables. Negative r
indicates indirect or inverse relationship.

The formulafor the correlation is:

NY XY -(3 X)X Y)
AINEx - EXF Ny - (Y]

N= number of pairs of scores, Z XY = sum of the products

r =

of paired scor&c,zx= sum of x scores,ZY= sum of y

scores,ZX2= sum of squared scores, ZYZ = sum of
squared score

The scale of correlation coefficient is

8 to 1.0 or -8 to -1.0 (very large relationship)
6 to 8 o -6 to-.8 (laage relationship)
4 to 6 o -4 to -6 (good medium relationship)
2 to 4 o 2 to -4weak relationship)

.0 to .20r .0to -.2 (weak or no relationship)

and total humber of suicidal death is 34598 in the year 2008,
rate of suicidal death is 11.6, and total number of suicidal
death is 36035 and in the year 2009, rate of suicidal death is
11.8 and total number of suicidal death is 36909 but at solar
maximum in year 2000 the rate of suicidal death is 10.4 and
tota death is 29350 which are comparatively low in

comparison to the vyears around solar minimum
(1997,2007,2008,2009) .
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Figure 1-Shows line graph of yearly rate of suicidein United State and total of
Kp index for the period of 1997-2010.

To know the statistical behavior of yearly total suicidal death
with yearly total of Kp index a scatter plot has been plotted
between these two events and the scatter plot so obtained is
shown in Figure 2. The trend line of the scatter plot shows
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very large negative correlation between yearly total suicida
death and yearly total of Kp index. Statistically calculated
correlation coefficient has been determined -0.7499 between
these two events. Negative correlation with correlation
coefficient -0.81 has aso been found between yearly total of
Kp index and rate of suicidal death (Death per 100000) by
statistical method.
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Figure 2 Shows scatter plot between yearly total death duein United
State and yearly total of Kp index for the period of 1997-2010 showing
large negative correlation with correlation coefficient -0.7499.

From the data analysis of Table and Figure 3, 4 it is observed
that the rate of suicidal death (Death per 100000) and yearly
total number of suicidal death in united state is anticorrlated

with yearly total of Ap index.
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Figure 3 Shows line graph of yearly rate of suicidal death in United
State and total of Ap index for the period of 1997-2010.

Around Solar Maximum, In the year 2000 the yearly mean
of the sunspot numbers are 119.6 and vyearly tota of Ap
index is 5524 but the rate of suicidal death and total number
of suicidal death have been found comparatively low 10.4
,29350 and about solar minimum, in the years 1997 and,
2007,2008,2009 the yearly mean of sunspot numbers are
21.6 and 7.5, 2.9, 3.1 and total of Ap index has been found
comparatively low 3090, 2751,2566 , 1451 but the rate of
suicidal death and total death around these years have been
found comparatively higher than solar maximum (2000), in
1997 rate of suicidal death is11.2 and total number of suicidal
death is 30535 , in the year 2007 rate of suicidal deathis11.3
and total number of suicidal death is 34598 in the year 2008,
rate of suicidal death is 11.6, and total number of suicidal
death is 36035 and in the year 2009, rate of suicidal death is
11.8 and total number of suicidal death is 36909 but at solar

maximum in year 2000 the rate of suicidal death is 10.4 and
total death is 29350 which are comparatively low in
comparison to the years around solar minimum
(1997,2007,2008,2009) .To know the statistical behavior of
yearly total of suicidal death with yearly total of Ap index a
scatter plot has been plotted between these two events and the
scatter plot so obtained is shown in Figure 4. The trend line of
the scatter plot shows very large negative correlation between
yearly total of suicidal death and yearly total of Ap index.
Statistically calculated correlation coefficient has been
determined-0.684 between these two events. Negative
correlation with correlation coefficient-0.754 has been found
between yearly total of Ap index and rate of suicidal death by
statistical method.
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Figure 4 -Shows scatter plot between yearly total death due to suicidein
united state and yearly total of Ap index for the period of 1997-2010.
Showing large negetive correlation with correlation -0.684.

From the data analysis rate of suicidal death, yearly total of
suicida death and yearly total of sudden storm
commencements (SSC), it is observed that the rate of suicidal
death , yearly total suicidal death is negatively correlated with
yearly total of sudden storm commencement .We have
caculated large negative correlation with a correlation
coefficient of -0.658, between yearly total number of Sudden
Storm Commencements (SSC) and the yearly total number of
deaths due to suicide and medium good negative correlation
with correlation coefficient of -0.573, between yearly tota
number of Sudden Storm Commencements (SSC) and the
yearly rate (Death per 100000) of deaths due to suicide.
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Figure -5 Shows scatter plot between rate of suicidal death dueto

suicide in united state and yearly total of SSC for the period of 1997-
2010. Showing large negative correlation with correlation -0.658.
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Figure 6 Shows scatter plot between yearly total death due to suicidein
united state and yearly total of SSC for the period of 1997-2010.
Showing medium good negative correlation with correlation -0.573

From the data analysis of Table 1 and Figures 7, 8, it is
inferred that the death due to suicide in United Sate closely
related to the yearly mean of sunspot numbers (SSN) and solar
flare index (SFI). Around Solar Maximum in the year 2000,
where the yearly mean of Sunspot Numbers (SSN) and Solar
Flare Index (SFI) are at @ maximum (sunspot number 119.6
and solar flare index 7.61) the suicide death rate and total
death due to suicide have been found comparatively low
(suicide rate in year 2000 is 10.4, and total death due to
suicide in this year is 29350) in comparison to corresponding
Solar Minimum where the Sunspot Number (SSN) and Solar
Flare Index (SFI) are at minimum in number. About solar
minimum where the yearly mean of Sunspot Number (SSN)
and Solar Flare Index (SFI) are minimum in 1997 the sunspot
numbers and solar flare index are 21,1.01 and in years
2007,2008,2009 the sunspot numbers and solar flare index are
7.0, 047, 2.9 ,.03 ;3.1,0.2 the suicide death rate and total
death due to suicide has been found comparatively higher than
corresponding solar maximum. In 1997 suicide death rate is
11.2 and total death due to suicide is 30535 ,in year 2007
suicide death rate 11.3 total death due to suicide is 34598 , in
the year 2008,suicide death rate 11.6 and total death due to
suicide is 36035 in the year 2009 , suicide death rate is 11.8
and total death due to suicide is 36909.

140 1235

120

Yearlymean of S5N

=
o
Rate of Suicidal Death [Death per 100000

- 975

1997 1935 1599 2000 2001 2072 2013 2104 2002 2002 2007 2008 2009 2010

years

Figure 7 Shows line graph of yearly rate of suicidal death in United
State and yearly mean of SSN for the period of 1997-2010.
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Figure 8 shows line graph of yearly rate of suicide in united state and
yearly mean of SFI for the period of 1997-2010.

From the data analysis of yearly mean of sunspot numbers
(SSN) and rate of suicidal death and yearly total death, it is
inferred that rate of suicidal death and total yearly death is
aniticorrelated with yearly mean of sunspot numbers (SSN)
(Figure 7). Large negative correlation, with a correlation
coefficient of -0.762, has been found between the yearly mean
of the Sunspot Numbers (SSN) and the yearly rate (Death per
100000) of deaths due to suicide and large negative
correlation, with a correlation coefficient of -0.761, has been
found between the yearly mean of Sunspot Numbers (SSN)
and the yearly total humber of deaths due to suicide by the
dtatistical methods. From the data analysis of solar flare index
and rate of suicidal death and total death due to suicide, , it is
inferred that rate of suicidal death and total yearly death is
aniticorrelated with yearly mean of solar flare index (Figure 8
) .Large negative correlation, with a correlation coefficient of
-0.80, has been found between the yearly mean of the Solar
Flare Index (SFI) and the yearly rate (Death per 100000) of
deaths due to suicide and large negative correlation, with
correlation coefficient of -0.789 has been found between the
yearly mean of the Solar Flare Index (SFI) and the yearly tota
deaths due to suicide by the statistical methods .

MAIN RESULTS

a) Large negative correlation, with a correlation coefficient
of -0.814, has been found between the yearly total of Kp
index and the yearly rate (Death per 100000) of deaths
due to suicide.

b) Large negative correlation, with a correlation coefficient
of -0.749, has been found between the yearly total of Kp
index and the yearly total number of deaths due to
suicide.

¢) Large negative correlation, with a correlation coefficient
of -0.754, has been found between the yearly total of Ap
index and the yearly rate (Death per 100000) of deaths
due to suicide.

d) Large negative correlation, with a correlation coefficient
of -0.684, has been found between the yearly total of Ap
index and the yearly total number of deaths due to
suicide.

€) Large negative correlation, with a correlation coefficient
of -0.762, has been found between the yearly average of
the Sunspot Numbers (SSN) and the yearly rate (Death
per 100000) of deaths due to suicide.
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f) Large negative correlation, with a correlation coefficient
of -0.761, has been found between the yearly average of
Sunspot Numbers (SSN) and the yearly total number of
deaths due to suicide.

g) Large negative correlation, with a correlation coefficient
of -0.80, has been found between the yearly mean of the
Solar Flare Index (SFI) and the yearly rate (Death per
100000) of deaths due to suicide.

h) Large negative correlation, with correlation coefficient of
-0.789 has been found between the yearly mean of the
Solar Flare Index (SFI) and the yearly total deaths due to
suicide.

i) Negative correlation, with correlation a coefficient of -
0.573, has been found between yearly total number of
Sudden Storm Commencements (SSC) and the yearly
rate (Death per 100000) of deaths due to suicide.

j) Large negative correlation, with a correlation coefficient
of -0.658, has been found between yearly total number of
Sudden Storm Commencements (SSC) and the yearly
total number of deaths due to suicide.

CONCLUSION

From the results of the analysis it is observed that total death
due to suicide and rate of suicide deaths (Death due to suicide
per 100000) are closely related to solar activity parameter
sunspot numbers (SSN), solar flare index (SFI) , geomagnetic
activity parameters Kp, Ap index and interplanetary
parameters sudden storms commencements (SSC) . The yearly
mean of sunspot numbers, solar flare index yearly total of Kp,
Ap index are anti correlated with yearly total of death due to
suicide and rate of death due to suicide. Large negative
correlation, with a correlation coefficient of -0.814 between
the yearly total of Kp index and the yearly rate (Death per
100000) of deaths due to suicide.-0.749, between the yearly
total of Kp index and the yearly total number of deaths due to
suicide.-0.754, between the yearly total of Ap index and the
yearly rate (Death per 100000) of deaths due to suicide.-
0.684, between the yearly total of Ap index and the yearly
total number of deaths due to suicide.-0.762, between the
yearly mean of the Sunspot Numbers (SSN) and the yearly
rate (Death per 100000) of deaths due to suicide.-0.761
between the yearly mean of Sunspot Numbers (SSN) and the
yearly total number of deaths due to suicide.-0.80, between the
yearly mean of the Solar Flare Index (SFI) and the yearly rate
(Death per 100000) of deaths due to suicide.-0.789 between
the yearly mean of the Solar Flare Index (SFI) and the yearly
total deaths due to suicide.-0.573, between yearly total number
of Sudden Storm Commencements (SSC) and the yearly rate
(Death per 100000) of deaths due to suicide.-0.658 between
yearly total number of Sudden Storm Commencements (SSC)
and the yearly total number of deaths due to suicide shows that
death due to suicide is relatively low in solar maximum when
the sun is most active period and the occurrences of all the
energetic solar phenomena becomes very higher and death
due to suicide are relatively high in solar minimum when the
sun becomes in quit period and the occurrences of al the
energetic solar phenomena are relatively very low . Solar,
Interplanetary, and Geomagnetic Activity parameters lead to
the conclusion that variations in Solar, Interplanetary and
Geomagnetic Field can directly or indirectly affect the human
organism, Although there is currently no known geophysical
mechanism to explain this phenomena, it is expected that
particular changes in the ambient electromagnetic and

acoustical signals caused by Heliogeophysical factors could
promote the exacerbation of the mental state and even act as a
trigger of the suicidal behavior. However, the clarification of the
mechanisms behind the impact of Solar, Interplanetary and
Geophysical factors on humans requires more detailed studies.
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