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Daily admissions of myocardial infarction (heart attack) cases to the Intensive Coronary Care Units of the
three main hospitals in Hyderabad and Secunderabad for 1978 (high sunspot year, R, = 92-5) are studied against
the corresponding daily sums of the three-hourly planetary geomagnetic activity indices Kp and the local indices
K. The correlation coefficients and their standard errors are computed with the daily data for each month as well
as with the monthly mean values for the whole year. Similar computations are made with the freshly abstracted
medical data and the geomagnetic data for 1972 (medium sunspot year, R, = 68'9) for a comparison of the
results. Most of the correlation coefficients are not statistically significant. However, for the monthly mean data
of 1972, the correlation coefficient (r = + 0-59 + 0-20) is significant, but not for 1978. Daily data on the
number of road accidents in Hyderabad and Secunderabad for 1978 are also investigated against the geomagnetic
activity indices, and the correlation coefficients computed and discussed. Average values of the daily hospital
admissions for myocardial infarction and the number of road accidents for different levels of geomagnetic activity
are also given for the two years and their implications examined. Air accident data due solely to the pilot’s error
of judgement obtained from the Air Headquarters, New Delhi, for the period 1970-74, are also analyzed along
with the K-indices and the magnetic pulsation activity at Choutuppal (Hyderabad). The pulsation activity
(pc 2 - pc 5) parameter is found to influence the air accidents more than the K-indices, and appears to be a possible
link in triggering biological effects during magnetic storms in weak and imperfect cardio-vascular and nervous

systems.

1. Introduction

Over the past fifty years, various investigators
have discussed the solar-geomagnetic-biological
correlations using data series for several years, and
given conflicting results.’”> The reality of these cor-
relations is still being questioned and calls for fresh
investigations.

Intensive Coronary Care Units (ICC Units) now
exist in the three main hospltals (Osmama General
Hospital, Gandhi Hospital and Nizam’s Institute of
Orthopaedics, Cardiology and Specialities) of the
twin cities of Hyderabad and Secunderabad, from
where the daily data on admissions for myocardial in-
farction (heart attack) are readily available in an
accessible form. These data were extracted for 1978
(high sunspot year, Rs = 92'5). Similar data on hos-
pital admissions for myocardial infarction in Hydera-
bad and Secunderabad for 1972 (medium sunspot
year, R: = 68'9) were extracted from the final hospital
records on daily admissions, in the absence of the
ICC Units, for the sake of comparison. These

*Paper presented at the National Space Sciences Symposium
held at Banaras Hindu University, Varanasi, during 22-25
January 1980.

medical data were found to be different from those
already studied by Srivastava et al.® and Malin and
Srivastava4 Daily data on the number of road
accidents in Hyderabad and Secunderabad for 1978
(Jan.-Aug.), were obtained from the Traffic Police
Department of the twin cities. Air accident data
involving IAF planes and those classnﬁed as due
solely to the pilot’s error of _]udgement were algo
obtained for the period 1970-74, from the Air Head-
quarters, New Delhi.

These daily medical and accident data have been
studied against the corresponding daily sums of the
three-hourly planetary geomagnetic activity indices
K, (IAGA Bull® and the Gottingen reports on K,
indices for 1978), the local K-indices from the
Hyderabad Magnetlc Observatory and the gcoelectrlc
pulsation data of Choutuppal (NGRI' Bull.$° and
from the records for 1972, 1973 and 1978),
month by month, as well as for the year. The
monthly mean values have also been examined against
the corresponding sunspot numbers (R;). The air
accident data have been investigated agamst thc
simultaneous geomagnetlc pulsation actmty data
(pc 2 - pc 5) as recorded at Choutuppal (Hyderabad),
besides the K-indices of Hyderabad. '
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2. Data Analysis and Results

The correlation coefficients and their standard
errors between the daily sums of the three-hourly
planetary geomagnetic activity indices K, and
the number of daily admissions for myocardial
infarction to the main hospitals in Hyderabad and
Secunderabad for 1972 and 1978 have been computed
month by month using the well known statistical
formulae. The correlation coefficient between the
monthly mean values of the geomagnetic and medical
data have also been computed for the two years.
Table 1 gives these results along with the correlation
coefficients between the daily geomagnetic activity
parameter and the daily number of road accidents in
Hyderabad and Secunderabad for 1978.

Figs. 1 and 2 give plots of the daily medical data
against geomagnetic activity data, month by month
for 1972 and 1978, respectively. Fig. 3 shows the
daily road accident data plotted against the daily
geomagnetic activity data for the different months of
1978. The monthly mean data are shown graphically
in Figs. 4 and 5 along with the sunspot numbers for
1972 and 1978, respectively.

Table 2 gives the annual mean values of the
magnetic and the medical data along with the sunspot
numbers and the total admissions for myocardial
infarction, and brings out a systematic increase in
the values for 1978 as compared to 1972,

The average values of the daily hospital admissions
for myocardial infarction and the incidence of road
accidents in Hyderabad and Secunderbad for different

Table 1—Correlation Coefficients (r) between the Daily Sums
of Three-hourly Planetary Geomagnetic Activity Indices
(Kp) and the number of Daily Admissions of Myocardial
Infarction Cases to the ICC Units of the Hospitals and Road
Accidents in Hyderabad-Secunderabad for 1972 and 1978

r 4- SE
1972 1978 1978
(Myocardial infarction) (Myocardial (Road accidents)
infarction)
Jan. —0-18 + 018 —002 £ 018 +0-31 4 0.17
Feb. 4010 £ 019 —005 + 019 +0-22 4+ 018
Mar. —009 + 0-18 +001 + 018 ~003 £ 0-18
Apr. +001 £ 019 +020 4 018 +0-21 + 018
May 4014 4 018 —0°14 + 0-18 +011 --018
June +0-25 4+ 017 +033 1017 —000 4- 018
July +016 +-018 +0'12 + 018 —0'17 £ 018
Aug. 4006 + 018 ~014 + 018 +010 + 018
Sep. —0:10 + 018 +016 4+ 0-18 —
Oct.  +043 + 015 -0-09 & 018 —
Nov. +022 + 018 —0-39 4- 016 —
Dec. —0'16 4- 0-18 +043 4 015 —
Year +0-59 4- 020 +0-01 + 0-30 —
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Fig. 1—Plots of daily admissions of myocardial infarction
(heart attack) cases to the main hospitals in Hyderabad and
Secunderabad against the daily sums of the three-hourly
planetary geomagnetic activity indices, K,, for 1972
(e, Occurrence once; @, twice; m thrice; and o, four times.)

levels of geomagnetic activity (2 K,) for 1972
and 1978 are presented in Table 3. The drop in the
medical and accident data for T K, = 41-50, is

remarkable and possibly corresponds to a decrease
in the pulsation activity. The dependence of pulsa-
tion activity (pc2-pc5) on K, indices has been
discussed by Jacobs.!!

Table 4 summarizes the results of analysis of the
air accident data for IAF planes against the geomag-
netic activity data including pulsations as recorded
at Hyderabad during 1970-74,

3. Discussion

It is noticed from Table I, that the daily data of
geomagnetic activity and hospital admissions for
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myocardial infarction in Hyderabad and Secundera-
bad for the different months of both 1972 and 1978
do not yield significant correlation coefficients except
for a month in each year. These new results
revise our earlier results based on faulty medical
data ®* The correlation coefficient between the
monthly mean geomagnetic and medical parameters
for 1972 is, however, statistically significant
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Fig. 2—Plots of daily admissions for myocardial infarction

(heart attack) to the ICC Units of the main hospitals in

Hyderabad and Secunderabad for 1978 against the daily sums

of the three-hourly planetary geomagnetic activity indices Kp
(e, Occurrence once; @, twice; and B, thrice.)
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Fig. 3—Plots of the number of road accidents in Hyderabad
and Secunderabad against the daily geomagnetic activity

parameter (K, sum) for the period Jan.-Aug. 1978
(®, Occurrence once; @, twice; and W, thrice.)

Re
]

iQﬁ2|

MYOCARD.INFN{ 50
ADMISSIONS ¢

INFN CASES AT HYD-SEC.
MEAN DALY ZKp or K (HYD)
GEOMAGNETIC ACTIVITY

Fig. 4—Plots showing the monthly mean values of the daily
hospital admissions for myocardial infarction in Hyderabad
and Secunderabad, the daily sums of K, and KX indices of

geomagnetic activity and the sunspot numbers for 1972
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(r = 4059 4-0'20), and compares well with the
Russian results on the subject.* Fig. 4 depicts this
correlation for Hyderabad-Secunderabad graphically.

The graphs of monthly mean sunspot numbers,
however, do not suggest any correlation with the
medical data for 1972 and 1978 (Figs. 4 and 5). Nor
is there any indication of a positive correlation
between the geomagnetic activity data and the road
accident data for 1978 (Table I, Figs. 3 and 5).
Verma et al.,'® however, obtained a good positive
correlation between the daily geomagnetic activity
indices and the road accidents in Ahmedabad. The
present results revise our earlier results based on
faulty accident data !4 ‘

MYOCARD.INFN

Although the daily and the monthly mean road
accident data for Hyderabad and Secunderabad do
not correlate with the solar and geomagnetic activity
as shown here, Masamura'® demonstrated that the
annual number of road accidents per 1,000 auto-
mobiles revealed the 11-yr solar cycle variation in
the accident data as recorded in Tokyo as well as
the whole of Japan. It would thus appear that the
annual values of bio-medical data show a better
gross correlation with solar and geomagnetic activity
than do the monthly and daily values. Chapman and
Bartels!® pointed out the lack of general correlation
between sunspot numbers and geomagnetic activity
on individual days.

Turning now to Table 2, it is seen that the year
1978 (high sunspot year, R.=92'5) registered an
increase of about 50%, in the hospital admissions
for myocardial infarction in Hyderabad and Secun-
derabad, as compared to the year 1972 (medium

ADMISSIONS
5 o s Table 2—Annual Mean Values of Magnetic and Medical
g v Data along with Sunspot Numbers
o . i
s g 0| .y & Year Sunspot Daily  Daily admis- Total admissions
w? z number  Kp-sum sions for for myocardial
g 22 T2 R, _myocardial infarction in
33 o W2 x}xifaécn%n (lin Hyderabad-
2. w5 yderabad- - Secunderabad
2: 20 Z« Secundrabad
% u 19 42 1972 689 16-8 1-93 708
238 e, ¢ 1978 925 201 320 1168
g z —17 3 g
-3 16 z4 Table 3—Average Values of Daily Hospital Admissions for
z s ‘E Mpyocardial Infarction and Road Accidents at Hyderabad-
E [ . Secunderabad for Different Levels of Geomagnetic

' Activity =K,

13

K,
Fig. 5—Plots showing the monthly mean values of the daily Year 0-10 Mylolcjr()dial ?;f:z:tion3:a:gs 4130 5160
admissions of myocardial infarction cases to the ICC Units of 1972 2-1 1-8 2:0 2:3 2.9 40
three main hospitals in Hyderabad and Secunderabad, the 1978 3-2 31 33 33 2.8 3.0
incidence of road accidents in the twin cities, the daily sums Road Accidents
of K, and K indices of geomagnetic activity and the Zurich 1978 43 47 5.0 5.5 51 60

relative sunspot numbers R, for 1978

Table 4—Error-of-judgement Air Accidents vetsus Geomagnetic Activity during 1970-74

Year Annual mean Number of air Number of air Number of air Number of air Number of air
Zurich sunspot accidents due accident days accident days accidents which  accidents dur-
number (R,) to pilot’s error which  were with magnetic occurred when ing geomagne-
of judgement geomagnetically storms in the 3-hourly tic pulsation -
disturbed and progress geomagnetic activity (pc 2,
preceding day activity index pec 3, pc 4 and
also disturbed K at Hydera- pc 5) at
. bad >3 Choutuppal,
Hyderabad
1970 1045 53 29 35 11 37
1971 666 37 11 17 10 27
1972 689 49 22 30 10 39
1973 38-0 44 26 31 19 37
1974 345 42 29 32 18 31
Total — 225 117 145 68 171
Percentage — — 52% 64%; 30% 76%
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sunspot year, R,=689). It is quite possible that the
annual mean values may bring out better, the influ-
ence of solar and geomagnetic activity on the medical
and accident data. The results given in Table 3
show that there is a drop in the daily medical and
accident data for 1972 and 1978 for the geomagnetic
activity level as defined by I K, = 41-50; otherwise
they increase with the activity level. There are
clearly two peaks in the average daily data on
medical admissions and road accidents, viz. one for
the activity level X K, = 21-40, and another for
Z K, = 51-60, which may correspond to peaks in
the pc 2 pulsation activity.

Table 4 shows that the total annual number
of air accidents due to the pilot’s error of judgement
decreased from 1970 (high sunspot year) to 1974
(low sunspot year) following the sunspot number.
Air accidents registered during magnetic storms
account for 64%, of the total accidents, while those
occurring during enhanced pulsation activity (pc2,
pc3, pc4 and pc5) as recorded at Choutuppal,
Hyderabad, account for 769, of the total accidents.
The geomagnetic activity indices K and the pulsation
data of Hyderabad are quite representative of the
whole country, and reflect the regional characteristics
of global geomagnetic disturbances. The analysis
of air accidents clearly shows the strong control
exercised by the electromagnetic pulsations on the
human brain. Vladimirskii et al.}” have convincingly
demonstrated by means of laboratory experiments
the influence of artificially generated electromagnetic
pulsations, as during magnetic storms (pc 2 type),
on rabbits and dogs and found that the cardio-+vas-
cular and nervous systems of weak and sick animals
worsened during such disturbances.

It would thus appear that the biological effects
observed during magnetic storms are the direct
consequences of pulsation activity, and a correlation
study between the daily bio-medical data and the
pulsation activity data alone will provide additional
confirmation. A daily planetary geomagnetic pulsa-
tion activity index of the type discussed by Troitskaya
et al.'8 and Saito!? (not yet compiled) wiil have to be
used in such investigations, in the future.

Although the daily magnetic activity index 2K,
or 2K, and the daily medical admissions for myo-
cardial infarction do not yield significant positive
correlation coefficients, the monthly and annual
mean values do indicate a definite association. This
could be attributed to the monthly and annual mean
values reflecting better the pulsation activity than
the daily values of 3K, or XK. The medical data

‘.,
studied by Knox et al.?® and Verma ef al.®! will also
have to be examined from this point of view.

4. Conclusions

(i) The daily index of geomagnetic activity, ZK,,
and the daily hospital admissions for myocardial
infarction in Hyderabad and Secunderabad for the
different months of 1972 and 1978 do not yield
significant correlation coefficients. These new results

revise our earlier results based on faulty medical
data.®¢

(ii) The correlation coefficient between the monthly
mean geomagnetic and medical data for 1972
(r = 4+ 0°59 4 0°20), is statistically significant and
compares well with the Russian results.?® Reliable
and confirmed medical data on daily admissions for
myocardial infarction should be examined for a few -
more years and cities, to confirm this finding.

(iii) A 509, increase in the hospital admissions
for myocardial infarction in Hyderabad and
Secunderabad has been observed during 1978 (high
sunspot year, R, = 92'5) as against 1972 (medium
sunspot year, R, = 68'9). The annual mean values,
appear to reveal the influence of solar and geomagne-
tic activity on the medical and accident data.

(iv) The daily geomagnetic activity index, ZKj,
and the daily number of road accidents in Hyderabad
and Secunderabad for 1978 do not give statistically
significant correlation coefficients. These results
revise our earlier results.* More accident data
should be studied for two or three cities for greater
confidence of the results.

(v) The total annual number of air accidents
involving IAF planes and due solely to the pilot’s
error of judgement decreased from 1970 (high sun-
spot year R: = 104'5) to 1974 (low sunspot year,
R, = 34°5), following the sunspot number. Air
accidents occurring during enhanced geomagnetic
pulsation activity (pc 2, pc 3, pc 4 and pe 5) account
for 769, of the accidents.

(vi) The geomagnetic pulsation activity appears to
play a key role in triggering cardio-vascular and
nervous disturbances in weak and imperfect systems.
It would be desirable to carry out statistical correla-
tion studies with reliable and confirmed bio-medical
data and gcomagnetic pulsation activity indices
(which are yet to be quantified).

(vii) Active participation of cardiologists and neuro-
physicians is not only desirable but important,
especially for the extraction of the medical data

125



INDIAN J. RADIO SPACE PHYS., VOL. 9, AUGUST 1980

from the hospital records, in the interpretation of the
results, and in laboratory experiments on animals.
Need is emphasized for conducting laboratory experi-
ments on animals exposed to rapidly oscillating
artificial electromagnetic fields (pulsations) as during
magnetic storms for several hours, and then studying
the biophysical, biochemical and bioelectromagnetic
(ECG and EEG) changes in their cardio-vascular
and nervous systems, in collaboration with cardio-
logists, neuro-physicians and pathologists.
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