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SUMMARY

Introduction: Climate and its impact on human health and mental iliness have been in the focus of the research since years in the field. Aim: the
aim of the research is to study the admissions rate to the psychiatric clinic in correlation to seasons and climate. Material and method: The rese-
arch was conducted in a Psychiatric clinic of the Clinical Center in Sarajevo. Randomly selected subjects (aged 5-89 years, 1316 males and 1039
females) N=2355, were interviewed by the Structural Clinical Interview (SCID) which generated DSM-IV. In this retrospective-prospective, clinical-
epidemiological study subjects were divided into groups according to type of disorders. Correlation between the impact of seasons and the rate
of admissions to a Psychiatric clinic was analyzed. Certain data were taken from Federal Hydrometeorological Institute in Sarajevo of the climatic
situation for period of the study. Results and conclusions: Of the total number of subjects who were admitted to the clinic in the period of 2010/201
the most common diagnoses were F10-F19, F20-F29, F30-F39, F40-F48, and the suicide attempts as the separate entity. It was found correlation
between certain seasons and the effects of the certain weather parameters at an increased admission rate of subjects with the certain diseases.

Key words: climate, climatic factors and elements, meteoropathy, mental iliness.

1. INTRODUCTION

Long time ago, before any clinical study, it was be-
lieved that most suicides occur in the fall and winter,
when there is less light, which in humans leads to mood
swings (1, 2). The human body is very sensitive to changes
in temperature, humidity, wind, air pressure, insolation,
precipitation, positive or negative air ionization, particu-
larly when these factors increase or decrease (3). With
the increasing number of publications and increasingly
rigorous studies, it became clear that the period of spring
and early summer are periods for the most frequent oc-
currence of suicide (4, 5).

From the cooperation between meteorologists and
doctors urged a specific subtype of weather-forecast bio
prognosis. The term meteropathy in recent times is in-
creasingly used.

Meteropathy is defined as a group of symptoms and
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reactions that are manifested when there is a change of
one or more meteorological factors (3). Usually there is a
case of middle-aged women, the elderly and chronically
ill, or in total of every third inhabitant of our planet (5,6).

Weather conditions affect human mood, and many
people believe that they are happier when the days are
longer with sunny intervals, then when the days are
shorter, darker and rainy (5). Season of certain psycho-
logical disorders is a theory that has long been “pushed”
forward, and has been particularly linked with affective
disorders and tragic consequences in the suicides (5, 6).
The term climate is considered to be a set of meteoro-
logical phenomena and factors in a given period of time
which constitute the state of the atmosphere over some
part of the Earth’s surface (7). Contemporary definitions
define climate as a dynamic system in which participate
affect each other the atmosphere, oceans, lithosphere,
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ice and snow cover and biosphere including human FI0-F19  F20-F29  F30-F39  FA0-F48 Suicide
impact (7, 8). 2010 attempt
Based on the collected data and their values the : N b N L N b N L N L
climate is divided into several so-called climate Spring 3 2 9 27 73 28 8 23 1 50
zones and our country is divided into three zones: ~ Summer 14 24 84 25 5 20 8 20 0
north - temperate continental, central part with the Autumn 25 42 8 25 67 25 107 28 0
continental and south with mediterranean climate Winter 7 12 76 23 71 27 110 29 1 50
(8). Some weather parameters in a certain way al- Total 50 100 338 100 266 100 385 100 2 100
ter tl'le functi(‘)‘ns of the hun’l’an orgar.lisrTl and are 79,648 p=0.0001
considered as “stressful time”. Strong ionized wind
known as the Foéhn and so called warm fronts are Table 1. Most common diagnOSiS by seasons during 2010.
the two most common climatic stress factors (8, 9).
Suicide
F10-F19 F20-F29 F30-F39 F40-F48
2. GOALS 2011 attempt
o Determine the total number of patients N % N % N % N % N %
admitted to Psychiatric Clinic during the Spring 6 30 84 25 70 26 8 24 5 33
period 2010/2011. Summer 8 15 93 27 55 20 66 18 1 7
o Determine the most common psychiatric ~— yumn 14 26 80 24 69 26 92 26 3 20
disorders in the examined period. Winter 5 29 8l 4 74 28 11 2 6 40
o Determine whether there is an increased
incidence of some psychiatric disorders in Total 53 100 338 100 268 100 353 100 15 100
certain seasons during the 2010/2011. X2=31.648 p=0.0001

o Determine whether specific weather param-
eters affect the increased incidence of some
psychiatric disorders.

3. MATERIAL AND METHODS

This study was conducted in the period from January
1st 2010 to December 31st 2011 at the Psychiatric Clinic,
Clinical Center of Sarajevo University and includes re-
spondents selected randomly. On a total of 2355 respon-
dents, aged from 5 to 89 years there was 1316 males and
1039 females. During the 2010 there was 669 (58%) male
respondents was, and during 2011-647 or 54%. Female re-
spondents in 2010 was 486 (42%), and in 2011-553 (46%).

The idea was grouping of patients into groups based
on diagnoses that are commonly present in this period,
and processing of data on subjects relevant to the study
itself. The survey instrument that was used is structured
psychiatric interview and the diagnosis made according
to ICD-10 classification system.

Table 2. Most common diagnosis by seasons during 2011.

stitute in Sarajevo on the values of climatic parameters
for 2010 and 2011, relevant to the research and related to
the climatological analysis of the situation in these years.

4. RESULTS

Statistical analysis of data obtained during the study
was performed using StigmaStat 3.5 and Microsoft Of-
fice Excel 2007. The data are, after the statistical analysis
presented in tables and charts, and included the number
of patients in certain diagnosis and reporting to Clinic
in certain seasons and months of the year.

Statistical significance between the groups was tested
by Chi-square test and Kolmogorov-Smirnov test, de-
pending on the data type. During processing data of the
respondents (N-2355) who were admitted to Clinic during
the period from 2010 and 2011, set aside the fact that the

Conducted is a clinical study which

. . Precipit- - Air -
includes a retrospective-prospec- P;(())qt()h Tercnp. ation Hun:/ldlty pressure  F10-F19 F20-F29 F30-F39 FA40-F48 Stltuadet
tive study, based on observation O  ymy W (mb) attemp
and analysis of the variables pres- | 05 1022 83 9401 1-27 %
ent,' ‘Fhe processing of dlagno.stlc I 10 537 73 93738 -2
entities, and the same grouping. m A7 236 7 9394 11 4 1
Also performed is the comparison ' : :
the incidence of certain psychiatric A 12.2 613 70 9419
disorders in certain months of the v 16.2 63.5 67 9454 1-31 1-26 119 1
year in order to find possible cor- vi 178 1545 74 941.9 1-35
relation between the occurrence of ViI 20.6 86.1 71 943.8 1-10
certain diseases and seasons, and VIl 20.4 52.6 70 945.5 1-12 1-31
the correlation of certain weather IX 16.6 20.0 71 946.4
Parameters (‘Femperature, hu'mlld— X 9.1 1715 81 9441 1-10 1-41
1‘Fy, barorr}etrlc pressure? pFec1p1ta— X| 8.1 641 81 9425 1-32
tion) and increased admission rates

Xl 32 144.9 85 936.3 1-7

of patients at Psychiatric clinic.
The study used data from the
Federal Hydrometeorological In-

Table 3. Weather parameters with the mean monthly values and the increase/decrease in the
number of patients with each diagnosis in certain months of 2010.
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majority of hospitalized were un- Precipi- N Air B

der the diagnosis of schizophre- "Z'gqtlh Temp.Cyation UMY ocure F10-F19 F20-F29 F30-F39 Fdo-Fag  oMidde
) . . . © (%) attempt

nia, anxiety disorders, reaction (1/m2) (mb)

to severe stress, mood disorders, | 0.4 161.3 80 937.8 1-45 %

bipolar disorder, depression and Il 18 95.9 77 934.4 1-18 1

behavioral disorders due to use of 1l 5.2 63.1 66 944.4 1-31 1-41 4

psychoactive substances. We also v 10.4 59.1 68 943.9 2

discussed the frequency of suicide v 14.4 93.2 63 939.0 1

in the same period. Vi 181 1815 69 9405  1-8 2

From the Table 1 it is evident =5y =, s gzs | 1 19

that with the diagnosis FlO—F.19 il 76 147 P Y 1

most respondents was admit-

ted during the falloff 42%, then X 1.0 1264 & 942.6 1-34

the summer-24%, 22% during X 8.7 811 79 9427 1

the spring and 12% during win- Xl 9.5 139.4 69 936.3 1-37 1-30 1

ter. With the diagnosis F20-F29 Xl 15 1127 75 938.0 118 1

most patients was admitted in the
spring-27%, then in the summer
and fall with 25% and 23% during

Table 4. Weather parameters with the mean monthly values and the increase/decrease in the
number of patients with each diagnosis in certain months of 2011.

the winter. With diagnosis F30-F39 most patients
were admitted in the spring 28%, then 27% during

the winter, fall 25% and 20% during the summer.
With diagnosis F40-F48 the most patients were

admitted in the winter 29%, then fall 28%, 23%
during the spring and 20% during summer. In

case of suicide attempts 50% of respondents were
admitted during the spring and the same percent

during winter. Chi-square test revealed statisti-
cally significant differences in the prevalence of

certain diagnostic groups according to the seasons
of 2010 at the confidence level of 99% or p<0.01.

FI0-F19  F20-F29  F30-F39  Fdo-pag  ~udde
attempts

Month r=0.032 r=-0.526 r=0.185 r=0.625 r=0.025
p=0.852 p=0.001 p=0.257 p=0.001 p=0.852

Temp. r=0.326 r=0.429 r=0.524 r=0.128 r=0.052
© p=0.042 p=0.025 p=0.001 p=0.627 p=0.726
Precipitation r=0.305 r=-0.167 r=-0.185 r=0.147 r=0.124
(1/m2) p=0.047 p=0.657 p=0.267 p=0.529 p=0.534
Humidity r=0.298 =-0.264 r=-0.157 r=0.246 r=0.063
%) p=0.049 p=0.428 p=0.532 p=0.429 p=0.625

Air pressure r=0.057 r=-0.102 r=-0.176 r=0.056 r=0.152
(mb) p=0.624 p=0.368 p=0.429 p=0.952 p=0.506

From Table 2 is obvious that most patients
with diagnoses F10-F19 were admitted in the
spring-30%. With diagnosis F20-F29 most pa-
tients were admitted in the summer-27%. With diagnosis
F30-F39 most patients were admitted in the winter-28%.
With diagnosis F40-F48 most patients were treated dur-
ing the winter-32%. In case of suicide attempts most pa-
tients attempted suicide in the winter-40%. Chi-square
test revealed statistically significant differences in the
prevalence of certain diagnostic groups according to the
seasons of 2011 at the confidence level of 99% or p<0.01.

Table 3 shows the weather parameters, whose influence
was studied in the course of study with their values for
all months in 2010 as well as an increase or decrease the
number of patients admitted during the month in which
significant changes were observed. So it is determined
the increase in diagnoses F10-F19 in August, October,
December and decline in March. The increase in diag-
noses F20-F29 in the months of January and May and
decrease in November. For diagnosis F30-F39 increase
was observed in January and May and decrease in July.
For diagnosis F40-F48 increase was present in March
and October and decrease in May. Suicide attempts were
registered in March and May of 2010.

Table 4 shows the weather parameters, whose influence
was studied in the course of this study and their values
for all months in 2011 as well as an increase or decrease
in the number patients admitted during the months in
which significant changes were observed.
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Table 5: Correlation of climatic factors and admission rates

It was found the increase in the number of patients
with diagnoses F10-F19 in June and decrease in July. The
increase in diagnoses F20-F29 was recorded in September
and November and decrease was recorded in December.
For diagnosis F30-F39 increase was recorded in March
and November and decrease in July. For diagnosis F40-
F48 increase was present in January and March and de-
crease in July. There were a total of 15 suicide attempts in
2011. Most of them in March 4, 2 in April and June, and
one attempt in January, February, May, August, October,
November and December.

Statistical analysis by Spearman rank correlation coef-
ficient shows that in the case of diagnostic group F10-F19
there is a weak statistically significant correlation with
temperature, precipitation and humidity, which indi-
cates that the increase of these parameters leads to the
increased number of admissions of patients with these
disorders.

In case of diagnostic group F20-F20 strong statisti-
cally significant correlation was found by months (more
hospitalizations in the second half of the year), and the
temperature which indicates that increase in temperature
leads to more frequent hospitalization of people with
this diagnosis.

For the diagnostic group F30-F39 demonstrated is
strong statistically significant correlation only to the
temperature, or that the increase in temperature affects
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the number of hospitalizations with this diagnosis.

Likewise, for the diagnostic group F40-F48 was found
a strong correlation with the months of the year which
indicates a greater number of hospitalizations in the
second half of the year (July-December).

Suicide attempts shows no statistically significant
correlation with any one of the monitored parameters,
which can certainly be attributed to the small number
of patients in the observed period, which hinders accu-
rate analysis.

5. DISCUSSION

As seen from the above results, this study conducted at
the Psychiatric Clinic, Clinical Center of Sarajevo Univer-
sity included a total of 2355 respondents, of whom 1039
were women and 1316 men. During this study data were
taken from the Federal Hydrometeorological Institute
Bjelave in Sarajevo with the values of climatic parameters
for 2010 and 2011 year that were relevant to the survey
and also take the same information about the clima-
tological analysis of the situation in that year. Patients
are processed and sorted into groups according to the
diagnoses under which they were admitted to the Clinic.

Followed were four diagnostic entities that have the
highest percentage during these years. By analyzing and
processing the collected data showed that the frequency of
admission at the clinic during the two years were patients
with the diagnoses F40-F48-Neurotic and somatoform
disorders caused by stress, which include phobic anxi-
ety disorder, obsessive compulsive disorder, dissociative
disorders, somatoform disorders and reactions to severe
stress. The total number of patients with diagnoses F40-
F48, which were admitted during the 2010 was 385 and
during the 2011-353 patients. Most of the patients during
the 2010 were admitted in March or 44. The temperature
values were then lower than the average, precipitation
were higher than the average, with normal humidity and
the air pressure with slightly lower than normal values.
In October was admitted 41 patients. The temperature
was higher than average while precipitation, humidity,
and air pressure was normal. Least number of patients
was admitted in May or 19. The temperature was higher,
precipitation, humidity and atmospheric pressure was
within normal values. During the 2011 the majority of
patients were admitted in January or 45. The temperature
was higher than average while precipitations, humidity,
and atmospheric pressure was lowered. In the month of
March was admitted 41 patients. Air temperature was
higher and the amount of precipitations, with normal
pressure and humidity. The smallest number of respon-
dents was admitted in July-19, when the air temperature
was lower than average and precipitation with normal
pressure and humidity. From the obtained data we can
say that the information on certain weather parameters
were the same for 2010 and 2011 when it comes to in-
crease the number of patients admitted, but only for two
months, other months where there has been an increase
in patients admitted there was no changes in weather pa-
rameters, and it can be concluded that there is a specific,
constant form which could explain why these diagnoses
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occur just in certain months or circumstances of some
weather parameters.

Thus, the group under common diagnosis codes
F40-F48 (Neurotic and somatoform disorders caused
by stress), during the 2010 the majority of patients were
admitted during the winter 29%, fall 28%, 23% during
spring and summer with 20%. During the 2011 the ma-
jority of patients were admitted during the winter 32%,
26% fall, spring 24% and summer 18%.

Data for both years coincide. In the literature the
authors come to a conclusion similar to ours that these
disorders occur independently of climatic factors (2).

In second place were diagnosis F20-F29 (Schizophre-
nia, schizophrenia like disorders and mad states). In
both years the number of respondents is the same-338.
During the 2010 the most respondents 27% were admit-
ted in spring, summer and autumn alike with 25% and
23% during the winter. Most of the respondents during
the 2011 year was admitted in June or 35. Temperatures
were above average for that month and for the whole year,
with increased rainfall, and humidity and pressure values
within the limits of normal. In November, 32 patients
were admitted. The temperature was higher than the av-
erage for that month, and the values of pressure, rainfall
and humidity were within normal. The least number of
patients was admitted in February or 22. It was reported
that the temperature during this period was higher than
average and precipitation, humidity and pressure were
within normal values. We can therefore conclude that
the months in which increase was recorded in daily
temperatures were those months in which were admit-
ted to psychiatric clinic patients with multiple diagnoses
F20-F29 in both years and that their number decreased
with the months with lower temperature. These results
coincide with the results of relevant literature that dur-
ing the summer months there is an increased number
of hospitalized patients suffering from schizophrenia
(6). Also, the authors have reached research results, as
in our study that the summer season is with the highest
schizophrenia prevalence (10, 11).

In third place were diagnosis F30-F39-Mood disor-
ders, which include episodes of mania, bipolar disorders,
depression, recurrent depressive disorder, constant mood
disorders and other mood disorders. During the 2010,
266 respondents were admitted, and during the 2011,
268. During the 2010 the maximum of the respondents
admitted was during the month of January - 27. Tem-
peratures were below average, precipitations increased,
and the values of humidity and atmospheric pressure
within the limits of normal. In May the 25 patients were
admitted. Temperatures were higher than average, hu-
midity and atmospheric pressure within normal values.
The least number patients were admitted in July or 10.
Temperatures then were higher than average as well as
precipitation, and the values of relative humidity and
atmospheric pressure were normal.

During the 2011 the most patients were admitted in
March-31 and November - 30. The temperature in these
months was above the average value as well as the amount
of rainfall, and the values of humidity and atmospheric
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pressure were within normal. The least number of pa-
tients were admitted in July-11, when the temperature
was normal for the month, rainfall decreased and the
values of humidity and atmospheric pressure normal.
From this we can conclude that the month of July was
the month where it was registered both the lowest rate
in patients admitted at the Psychiatric Clinic, and this
is the month with a relatively nice weather and higher
temperatures as the data show. Months in which there
was an increase of the admissions are January, March,
May and November, months where the mean monthly
temperatures was lower than the month of July, no mat-
ter what the value of these months were above average,
and this could be taken as possible explanation for the
obtained data. Thus, during most of 2010 patients were
admitted in the spring or 28%, then during the winter
with 27%, with 25% fall and 20% during summer when
it comes to mood disorders. During the 2011 the most
admitted patients or 28% was during the winter, autumn
and spring, with 26% and 20% during the summer.

The results are similar to previous studies. The study
of a mood disorders shows the existence of one of the
two peaks which appear in spring and autumn as well
as appearing semi-cyclic and cyclic periods of the same
diagnostic group of respondents who belong to the same
diagnostic groups (9, 12). Admission rates for subjects
suffering from mood disorders depends on climatic fac-
tors and us higher in spring and autumn (9, 12, 13, 14).

At the fourth place in this study were diagnoses F10-
F19 (Mental and behavioral disorders caused by the use
of psychoactive substances). During the 2010 at the Clinic
59 patients were admitted, and 53 during the 2011. During
the 2010 the majority of patients were admitted in the fall
of 42%, then 24% in the summer, spring 22% and winter
12%. In 2010 the highest admission rate was recorded in
the fall, but the fall of that year by the data of the Hy-
drometeorological Institute was warmer than average
and this can be considered as a possible reason. During
the 2011 the majority of patients with this diagnosis was
admitted in the the spring (June) 30%, then 29% during
the winter, autumn 26% and summer 15%. These results
are similar to relevant studies. Many authors agree that
high-lighted part of spring as the top of the hot season
increases the number of patients admitted with this di-
agnosis (8,9,10). Also, these data coincide with our data
for 2011 where most of the respondents were admitted
in the spring.

Respondents were also analyzed, in addition to sex
and most diagnoses according to age and were found that
most respondents are aged between 51 and 60 years with
35%, and least in the age of 15-18 years with 2%.

As a separate entity was analyzed a group of patients
who attempted suicide, because there is some evidence
to argue that suicide attempts occur at certain times of
the year (4, 5). During the 2010 there were 2 attempted
suicides, one in March and another in July. In March
the temperature was lower than average, with increasing
amounts of precipitation for the month, increasing hu-
midity and low air pressure. In July the temperature was
normal, with increased precipitation, while humidity and

98

air pressure are normal. We could draw the conclusion
that an increase in rainfall in both months could present
information that might indicate a connection with at-
tempted suicide, although the sample is extremely small
that we could make quality conclusions. As for the 2011,
there were significantly more suicide attempts in relation
to the 2010r. Whether it was because of the weather, dif-
ficult social situation, or some other problem to which
the patients were more exposed is unknown. A total of
15 patients attempted suicide, the highest number in the
March 4, April 2, in January, February, May, August,
October, November and December 1, and none in June
and September. Most suicide attempts were registered
or 40% in winter, spring 33%, 20% during fall and sum-
mer with 7%.

When we look at the values of weather parameters
for the month of March when it there was most suicide
attempts it can be seen that the value of air temperature
was higher than average as well as precipitation with
a slightly lower percentage of humidity and normal
atmospheric pressure. In April when the two patients
attempted suicide temperature was normal with normal
precipitation, normal values of humidity and air pressure.
In July and September, the month when no one has at-
tempted suicide temperature was normal with very little
rainfall and humidity, with normal air pressure, and we
could talk about a possible correlation between increased
rainfall and increased number of suicides, if we could be
able to exclude other possible factors that could lead to
attempting suicide. By analyzing the data, we conclude
thatin 2010 one male respondent attempted suicide in the
spring, which coincides with data from relevant studies,
and one female during the winter period which does not
coincide with data from relevant studies (4,5). Similar
results reached the authors of the research on suicide in
correlation with the seasons (4,5,15). During the 2011 the
more men attempted suicide in the spring of 27%, which
again coincides with the relevant data, and women during
the winter 26% and 20% fall, which again as for a period
of 2010 does not coincide with the relevant literature (4,
5,11, 14, 15,). Number of attempted suicides in this period
is negligibly small to be able based on this number draw
a conclusion and compare it with other studies. Further
investigations in this area are needed.

When we talk about a possible deviation of some re-
sults from those studies in the literature should be taken
into account that no one has taken the relevant studies
conducted in Bosnia and Herzegovina or of this part of
the European continent, where the different climatic
conditions and where people are exposed to different
climatic factors and elements. It should also be taken
into consideration whether the respondents were due
to other reasons were admitted to the clinic, or whether
the worsening of their underlying disease was caused by
some specific condition or situation, and that weather
in the period of health worsening they were in open or
indoors, and whether they were generally exposed to
the weather, because there are in fact in some studies
done in psychiatric asylums where patients part of the
day spent outdoors. As for research directly related to
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suicide attempts, the sample is small to be able to make
some precise conclusions, and we need to continue re-
search in this field.

Statistical analysis confirmed the hypothesis that the
rate of admissions with the most common psychiatric
illnesses during the 2010 and 2011 is in correlation with
the climatic elements and weather conditions and tends
to increase with climate change in certain parameters,
and that the admission rate of patients with the most
common psychiatric illnesses during the 2010 and 2011
increase in certain seasons. Specifically, as can be seen
from Table 5 statistical analysis Spearman rank correla-
tion coeflicient indicates that the climate and climatic
factors have a statistically significant effect on the rate of
patients admitted to treatment in all diagnostic groups
except for F10-F19. For this diagnostic group, there is a
weak statistically significant correlation with tempera-
ture, precipitation and humidity, which indicates that
the increase of these parameters leads to the increasing
number of patients admitted with these disorders. Also
suicide attempts shows no statistically significant correla-
tion with any one of the monitored parameters, which can
certainly be attributed to the small number of patients
in the observed period, which hinders accurate analysis.

One explanation is that the correlation in this study,
which explains higher frequency of meteropathy today’s
is modern lifestyle, which is further away from nature.
Scientists believe that life is mainly carried out in sealed,
air-conditioned spaces often reduces the ability of our
body’s natural adaptation to different environmental
conditions. The human body is accustomed to closed
spaces, which are often overheated in winter and cooled in
summer so that self-regulation mechanisms are no longer
able to optimally respond to sudden weather changes (3).

6. CONCLUSION

Statistical analysis by Spearman correlation coefficient
indicates that the climate and climatic factors have a sta-
tistically significant effect on the rate of patients admitted
for the treatment in all diagnostic groups except for F10-
F19. For this diagnostic group, there is a weak statistically
significant correlation with temperature, precipitation
and humidity, which indicates that the increase of these
parameters leads to the increasing number of patients ad-
mitted with these disorders. Also suicide attempts shows
no statistically significant correlation with any one of the
monitored parameters, which can certainly be attributed
to the small number of patients in the observed period,
which hinders accurate analysis.

Comparing the results we obtained by analyzing the
data of conducted study with other literature studies we
obtained partial matching results.

The results of these studies induce the need for future
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research, especially the correlation of suicide attempts
and climatic factors (this sample is small to be able to
make some important conclusions).
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