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ABSTRACT

Few studies in the literature have examined the effect of meteorological factors, especially temperature, on psychiatric
hospitalization and even less on their association with involuntary admission. This study aimed to investigate the potential

association of meteorological factors with involuntary psychiatric hospitalization in the region of Attica, Greece. The re-
search was conducted at the Psychiatric Hospital of Attica “Dafni”. This was a retrospective time series study of 8 consecu-
tive years of data (2010 to 2017) and included 6887 involuntarily hospitalized patients. Data on daily meteorological param-
eters were provided by the National Observatory of Athens. Statistical analysis was based on Poisson or negative binomial

regression models with adjusted standard errors. Analyses were initially based on univariable models for each meteorolog-
ical factor separately. All meteorological factors were taken into account through factor analysis and then, through cluster
analysis, an objective grouping of days with similar weather types was performed. The resulting types of days were exam-
ined for their effect on the daily number of involuntary hospitalizations. Increases in maximum temperature, average wind

speed, and minimum atmospheric pressure values were associated with an increase in the average number of involuntary
hospitalizations per day. An increase of the maximum temperature above 23°C at lag 6 days before admission did not affect
significantly the frequency of involuntary hospitalizations. Low temperature and average relative humidity above 60%
levels had a protective effect. The predominant day type at lag 1 to 5 days before admission showed the strongest correla-
tion with the daily number of involuntary hospitalizations. The cold season day type, with lower temperatures and a small

diurnal temperature range, northerly winds of moderate speed, high atmospheric pressure, and almost no precipitation,
was associated with the lowest frequency of involuntary hospitalizations, whereas the warm season day type, with low
daily temperature and small daily temperature range during the warm season, high values of relative humidity and daily
precipitation, moderate wind speed/gust and atmospheric pressure, was associated with the highest. As climate change
increases the frequency of extreme weather events, it is necessary to develop a different organizational and administrative
culture of mental health services.
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Introduction

Hippocrates in his treatise “About Wind, Water and
Places’, mentions that whoever would study medicine
right must learn of two important subjects. One of
these is the warm and the cold winds, both of which are
common to every country and peculiar to a particular
locality.” More recently, the terms “meteoropathy” and
“meteorosensitivity” are being increasingly used: me-
teoropathic people develop a specific disorder (group
of symptoms and pathological reactions) or display
worsening symptoms of an existing disease, resulting
from the impact of climatic factors in a certain area;
meteorosensitive persons are “biologically susceptible
to feel the effect of particular atmospherical events on
mind and body"?

The health impacts of weather exposure, particular-
ly of temperature and humidity, have been of interest
for centuries. There is a positive association between
specific meteorological factors and calls to emergency
services,® emergency department visits,*> and hospital
admission outcomes.®’

As regards the association between particular climat-
ic factors and mental health, studies have demonstrat-
ed significant positive correlations with outpatients’
visits for general psychiatric and psycho-consultation
services,® evaluations in the psychiatric emergency de-
partment,®'® and psychiatric hospital admissions.'" 2

Mental health involuntary admissions in Greece are
regulated by Law 2071/1992. The person is examined
by two psychiatrists who are on call in a Psychiatric
Emergency Department, in order to undergo a psychiat-
ric evaluation. One of the following requirements must
be met before a patient can be involuntarily admitted:
i. the individual must suffer from a mental disorder, un-
able to judge what is best for his/her health whereas
lack of hospitalization will deprive him/her of the treat-
ment needed for his/her condition, or ii. the hospitali-
zation of a patient suffering from a mental disorder is
necessary in order to prevent acts of violence against
himself or others.” If at least one of these conditions is
met, psychiatrists complete the medical report which is
then sent by the police to the public prosecutor’s office,
where the order for involuntary admission is issued.

In this study, we aimed to investigate the influences
of weather exposures on involuntary mental health ad-
missions in Attica, Greece, using administrative data of
the Psychiatric Hospital of Attica “Dafni” and to enlight-
en which meteorological parameters, individually or in
combination, seem to be involved in exacerbating the
psychopathology of involuntarily admitted patients.

Material and Method
Study area

The study was conducted in the Psychiatric Hospital
“Dafni” in Attica region, Greece. Attica is located in the
southern mainland of Greece, between 37°39' N and
38°20’' N and between 23°07' E and 24°05’ E. Generally,
the climate of the area is characterized by long dry and
short wet periods.' Psychiatric Hospital of Attica “Dafni”
is the largest psychiatric hospital in Greece, receiving
annually the largest number of involuntary hospitaliza-
tion™ from all over the country, as hospital’s services are
not sectorized.'®

Procedure

The research proposal of the study was formally ap-
proved by the Hospital Board and the Ethics Committee
of the Hospital. Patient demographic data and diagno-
ses were retrieved from the hospital’s electronic regis-
try. Data were anonymised before being included in the
study’s database and any member who took part in this
procedure had no access to individuals’ personal data.

Research design

This is a retrospective study of 8 years’ (2922 days)
time series data (from January 1st 2010 to December
31st 2017) on the daily numbers of involuntarily hos-
pitalized patients. Data points correspond to days the
hospital was on duty (882 days).

Meteorological data

Values of daily meteorological parameters were pro-
vided by eight meteorological stations of the National
Observatory of Athens (NOA)'” and included tempera-
ture (°C), precipitation (mm), relative humidity (%), dew
point (°C), atmospheric pressure (hPa), chill and heat
index (°C),'® along with wind speed (Km/hr), wind gust
(Km/hr) and dominant wind direction (N, S, E, W).

Meteorological data at the regional unit of residence
level and during the day of hospitalization were avail-
able for 5578 (81.1%) cases whereas for the remaining
1299 (18.9%) cases, meteorological data were avail-
able only from other regional units (at least three) of
the Peripheral Unit of Attica. In general, meteorological
data for every day of the study period were available
from meteorological stations in the regional units of
East Attica (Lavrio), North Athens (Psyhiko), and Central
Athens (Athens). For the remaining regional units of
West Attica (Aspropyrgos), West Athens (Ano Liosia),
South Athens (Nea Smyrni), Islands of Attica (Spetses)
and Piraeus (Korydallos), daily meteorological data
were available from 1/1/2015, 18/6/2011, 21/2/2012,



12/6/2012 and 18/12/2014, respectively, until the end
of the study period (31/12/2017).

Participants

During the study period, 6877 participants, residents
of the Region of Attica, were examined and involun-
tarily hospitalized in the Psychiatric Hospital of Attica
“Dafni” with a mental disorder diagnosis. Patients aged
less than 18 years old and those with insufficient infor-
mation on their residence (e.g. homeless, unknown of
residence, migrants, and refugees) were excluded from
the study (n=3302). Discharge diagnosis was assigned
by the psychiatrist responsible for the care of the pa-
tient, using the ICD-10 criteria. The ICD10 codes of the
diagnoses included in the study were: FOO-F09, F10,
F11-F19, F20-F29, F30-F39, F40-F48, F50-F59, F60-F69,
F70-F79, F80-F89, G90-G99.

Statistical analysis

Categorical variables are summarized through their
absolute (N) and relative (%) frequencies while for con-
tinuous ones mean and standard deviations (SD) are
used unless their distribution deviates from normality
in which case medians and interquartile ranges (IQR)
are used.

Associations between the daily number of hospital-
izations and meteorological parameters were investi-
gated using Poisson regression or negative binomial re-
gression (in case of significant overdispersion) models.
In all cases, robust standard errors were used to adjust
them for potential violations of models’assumptions.

Initial univariable analyses were performed using
grouped data at the day and regional unit of residence
level thus the logarithm of the total population of each
regional unit (based on the 2011 National Census) was
used as an offset term. Nonlinear effects of meteorolog-
ical parameters were allowed in these models through
the use of natural cubic splines with 3 knots but for
some crude assessment of the strength of the associ-
ations, linear versions of the same models were also
fitted. Delayed effects of meteorological parameters on
the incidence of involuntary hospitalizations were also
investigated by using lagged values of these parame-
ters or averages over consecutive lagged values. Each
meteorological parameter is entered as the current day
value, lagged value (best lag model shown), or the av-
erage of lagged values (£1, £2, or £3 days around best
lag value; shown only if better than best lag model).
Optimal lag values were chosen based on the Akaike
Information Criterion (AIC). AIC is an estimator of the
relative quality of comparable statistical models and is
often used for model selection. That is, the model with
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the lowest AIC value is considered as having the opti-
mal trade-off between goodness of fit and complexity.

Grouping all days of the study period into a small
number of different types with similar weather condi-
tions included the following steps: (a) averaging mete-
orological parameters’ values across all meteorological
stations (b) performing a factor analysis to construct or-
thogonal factors and reducing the number of parame-
ters for the analysis (c) choosing the optimal number of
clusters and (d) performing a cluster analysis to assign
each study day to a specific day type. Steps b, ¢, and d
above were performed separately for the cold (16/10 to
15/4, 1458 days) and warm (16/4 to 15/10, 1464 days)
periods of the year.

Factor analysis was based on the method of principal
components and a varimax orthogonal rotation, after
verifying the suitability of the data for such an analysis
using Bartlett’s test for sphericity and Kaiser-Meyer-
Olkin Measure of Sampling Adequacy.” The minimum
eigenvalue used to choose the number of factors was
set to 0.75 instead of the typical value of 1 to maximize
the percentage of explained variation (i.e., achieve val-
ues >90%). The choice of the optimal number of clusters
was based on the results from three different methods:
(a) the “Jump” method,? (b) the “Slopes” method,?' and
(c) the “Gaps” method.?? Cluster analysis was based on
the “Kmeans” method which maximizes the Euclidean
distance between clusters.”

P-values less than 0.05 were considered as indicating
statistical significance. All analyses were performed us-
ing Stata version 14 and R version 4.2.1.

Results

Characteristics of study participants are summarized
overall and by the availability of meteorological data at
the regional unit of residence level in table 1.

As shown in Supplementary table 1, the lowest (i.e.,
better) AIC values were found for mean wind speed and
atmospheric pressure and the highest % relative chang-
es for relative humidity and temperature. Assuming lin-
ear effects, associations of the daily number of involun-
tary hospitalizations with temperature and atmospheric
pressure were positive while those with relative humid-
ity and wind speed were negative.

Results from selected univariable models using cubic
splines for some selected meteorological parameters’
effects are shown in figure 1 for exploratory and illus-
trative purposes. The choice of the models included
for presentation in figure 1 is based on the optimal AIC
value within each set of temperature, relative humidity,
atmospheric pressure, and wind speed-related parame-
ters (see Supplementary table 1). As shown in figure 1a,
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Table 1. Demographic and clinical characteristics of study participants by the availability of regional unit of residence-specific mete-

orological data.

Variable Unavailable Available Overall p
n=1299 (18.89%) n=5578 (81.11%) N=6877 (100%)
Sex 0.018
- Male 828 (63.74%) 3357 (60.18%) 4185 (60.86%)
- Female 471 (36.26%) 2221 (39.82%) 2692 (39.14%)
Age (years) - Median (IQR¥) 43.8 (34.4, 53.8) 45.6 (35.6, 55.8) 45.3 (35.4, 55.3) <0.001
Diagnosis (ICD10) 0.130
- FOO-FO9 45 (3.46%) 264 (4.73%) 309 (4.49%)
-F10 46 (3.54%) 147 (2.64%) 193 (2.81%)
- F11-F19 88 (6.77%) 345 (6.19%) 433 (6.30%)
- F20-F29 834 (64.20%) 3537 (63.41%) 4371 (63.56%)
- F30-F39 224 (17.24%) 935 (16.76%) 1159 (16.85%)
- F40-F48 2 (0.15%) 11 (0.20%) 13 (0.19%)
- F50-F59 0 (0.00%) 4 (0.07%) 4 (0.06%)
- F60-F69 23 (1.77%) 127 (2.28%) 150 (2.18%)
- F70-F79 25 (1.92%) 101 (1.81%) 126 (1.83%)
- F80-F89 1 (0.08%) 16 (0.29%) 17 (0.25%)
- G90-G99 2 (0.15%) 14 (0.25%) 16 (0.23%)
- Other 9 (0.69%) 77 (1.38%) 86 (1.25%)
Regional unit of residence <0.001
- East Attica 0 (0.00%) 619 (11.10%) 619 (9.00%)
- North Athens 0 (0.00%) 691 (12.39%) 691 (10.05%)
- West Attica 179 (13.78%) 145 (2.60%) 324 (4.71%)
(

— West Athens

- Central Athens
- South Athens
- Islands

- Piraeus

222 (17.09%)
0 (0.00%)
208 (16.01%)
58 (4.46%)
632 (48.65%)

902 (16.17%)
2045 (36.66%)
682 (12.23%)
101 (1.81%)
393 (7.05%)

1124 (16.34%)
2045 (29.74%)
890 (12.94%)
159 (2.31%)
1025 (14.90%)

*Interquartile range

an increase in the maximum temperature from 0 °C to
23 °Cis associated with a clear increase in the average
number of involuntary hospitalizations per day where-
as a further increase in the maximum temperature does
not seem to affect the frequency of involuntary hospi-
talizations significantly. Mean relative humidity (figure
1b) seems to have a protective effect but only for values
over 60%. Minimum atmospheric pressure (figure 1c)
seems to have an inverted U-shaped association with
the frequency of involuntary hospitalizations, with the
highest values corresponding to the 1010 to 1020 hPa
range. Finally, increases in mean wind speed (figure 1d)
from 0 to approximately 7 km/h seem to increase the
frequency of involuntary hospitalizations but further in-
creases seem to be associated with a strong protective
effect. It is also noteworthy that the best fitting models

were found for lagged values of the examined meteoro-
logical parameters ranging from 2 days before the hos-
pitalization day (for mean relative humidity) to 12-14
days before the hospitalization day (for minimum at-
mospheric pressure).

In any case, the aforementioned univariable associ-
ations should be interpreted with caution as meteor-
ological parameters are more or less correlated with
each other. Meteorological data are summarized sepa-
rately for the cold and hot periods of the year in table 2.
Details of the distribution of meteorological parameters
by day type are given in Supplementary table 2. Figure
2, summarizes the main meteorological characteristics
of each day type in the cold and hot periods of the year.

Using the type of day as a predictor for the daily num-
ber of involuntary hospitalizations we found that the
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Figure 1. Estimated (95% Cl) Incidence Rate Ratios (IRR) for involuntary hospitalizations by (a) max temperature, (b) mean relative
humidity, (c) min atmospheric pressure, and (d) mean wind speed. Reference values for IRR are denoted with a vertical dashed line
(temperature 23 °C, relative humidity 55%, atmospheric pressure 1013 hPa, mean wind speed 6.5 km/h). Estimates based on univariable
Poisson models. Results are shown for lagged values or the average of lagged values associated with optimal AIC values.

most prevalent day type during the previous 5 days
was associated with the best AIC values. Modeling re-
sults suggested the presence of significant overdis-
persion thus a negative binomial regression model
was preferred instead of a Poisson one. Results of this
model (Supplementary table 3) revealed that day type
C2, in the cold period, was associated with the lowest
frequency of involuntary hospitalizations. C2 is char-
acterized by the lowest temperatures with a low range
between minimum and maximum, northern winds of
moderate intensity, high atmospheric pressure, and al-
most no rainfall. In the cold period, day types C4, C5,
and C6 were associated with statistically significantly
more involuntary hospitalizations (estimated relative
increases, compared to day type C2, 19% to 21%). In
the warm period, day types H2 to H6 were all associated
with an increased frequency of involuntary hospitaliza-
tions compared to day type C2 (estimated relative in-
creases of 19% to 39%).

The day type associated with the highest frequency
of involuntary hospitalizations was H5 (Incidence Rate

Ratio vs. C2: 1.39; 95% Cl 1.17-1.66; p<0.001). It is note-
worthy that the H5 day type had the 2nd lowest aver-
age daily mean temperature (21.2 °C) during the warm
period but also the lowest range between minimum
and maximum daily temperatures (average 5.8 °C). At
the same time, H5 is associated with the highest val-
ues of relative humidity and daily rainfall and moderate
wind speed/gust and atmospheric pressure.

Estimated IRRs with the corresponding 95% Cls from
the final negative binomial regression model are shown
graphically in figure 3.

Discussion

This study has used an eight-year dataset of 6877 in-
voluntary admitted patients, in order to explore the as-
sociation with climatic factors in Attica, Greece.

Our results from univariable analyses indicated that an
increase in the maximum temperature from 0 °C to 23 °C
was associated with a clear increase in the average num-
ber of involuntary hospitalizations. Findings from a survey
in Italy showed that temperature (maximum and medi-
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Table 2. Distribution of meteorological parameters by cold and warm periods of year.

Variable

Cold

n=433 (49.09%)

Warm
n=449 (50.91%)

Average temperature (°C)
Maximum temperature (°C)
Minimum temperature (°C)
Average heat index (°C)
Maximum heat index (°C)
Minimum heat index (°C)
Average wind chill factor (°C)
Maximum wind chill factor (°C)
Minimum wind chill factor (°C)
Average relative humidity (%)
Maximum relative humidity (%)
Minimum relative humidity (%)
Average dew point (°C)
Maximum dew point (°C)

Minimum dew point (°C)

Average atmospheric pressure (hPa)
Maximum atmospheric pressure (hPa)

Minimum atmospheric pressure (hPa)

Daily rainfall (mm)

Average wind speed (km/h)
Maximum Wind Gust (km/h)
Dominant wind direction
-N

- NNE

- NE

- ENE

-E

- ESE

- SE

- SSE

-S

- SSW

- SW

- WSW

-W

- WNW

13.4 (3.0, 25.2)
16.4 (4.5, 28.0)
10.4 (0.2, 23.1)
29.0 (28.4, 29.5)
29.6 (28.9, 30.4)
28.2 (28.0, 28.5)
7.1 (0.2, 9.6)
8.1(2.1,9.7)
6.3 (-3.0, 9.6)
70.4 (36.9, 89.5)
82.1 (50.1, 93.7)
57.2 (26.6, 80.9)
8 (-5.0, 19.5)
8 (0.0, 21.2)
7 (-8.0, 17.0)
1017 (992, 1033)
1019 (1002, 1036)
1014 (985, 1032)
2 (0.0, 68.1)
5 (0.4, 19.0)
13.1 (1.8, 28.0)

1 (0.23%)
2 (7.39%)

6 (1.39%)
24 (5.54%)
36 (8.31%)
38 (8.78%)
50 (11.55%)
59 (13.63%)
61 (14.09%)
50 (11.55%)
30 (6.93%)
2 (5.08%)
3 (3.00%)
11 (2.54%)

24.7 (13.1, 34.0)
28.5 (14.4, 40.8)
21.1 (9.4, 29.6)
29.2 (27.1, 33.5)
30.6 (27.1, 39.0)
28.0 (27.1, 29.7)
1(8.1,8.1)
1(8.1,8.1)
1(8.1,8.1)
55.0 (30.2, 88.6)
69.3 (40.0, 93.9)
41.3 (19.0, 85.4)
14.4 (2.3, 21.7)
16.7 (4.9, 23.8)
11.9 (2.5, 19.2)
1012 (993, 1026)
1013 (1003, 1027)
1011 (984, 1024)
0.0, 20.5)
1.6, 16.6)
13.7 (5.8, 29.8)

4 (
8 (

3 (0.67%)
38 (8.46%)
4 (0.89%)
20 (4.45%)
35 (7.80%)
42 (9.35%)
71 (15.81%)
79 (17.59%)
63 (14.03%)
43 (9.58%)
20 (4.45%)
13 (2.90%)
15 (3.34%)
3 (0.67%)

*Cold period 16/10 to 15/4, Warm period 16/4 to 15/10, **All values are averaged over regional units. Data refer to days with at least

one involuntary hospitalization. All figures are mean (min-max).

um) significantly correlated with involuntary admission.*
Another study from Greece, mentioned that increasing
major psychiatric diseases total admissions are associ-
ated with increasing temperature.” Researchers from
Switzerland found that the hospitalization risk increased

linearly by 4.0% for every 10 °C increase in mean daily
temperature.?® Evidence from research in the USA showed
that higher temperature (high, low, and average) was sig-
nificantly correlated with the number of emergency psy-
chiatric evaluations.”
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Figure 2. Distribution (box plots) of selected meteorological parameters by day type. All values are standardized (i.e., z-values: difference
with mean divided by standard deviation). Day types C1 to C6 refer to the cold period (16/10 to 15/4) and H1 to H6 to the warm

period (16/4 to 15/10).

Our study’s statistical analyses showed mainly neg-
ative association of daily number of involuntary hos-
pitalizations with relative humidity. On the opposite,
research findings from Italy showed that the humidex
index was significantly associated with involuntary ad-
mission,?* while in a Brazilian study, relative humidity
did not present any risk for total mental health admis-
sions.?®

The study’s evidence, that low temperatures might
be a protective factor against involuntary admission,
strengthens the results of previous studies from Berlin
and Lisbon for total psychiatric evaluations® and admis-
sions.?? On the contrary, research evidence from a study
in Shanghai found no effect of cold weather on mental
health hospital admissions.>°

Although our findings from the univariable analyses
showed that further increase of the maximum tempera-
ture above 23 °C at lag 6 days before admission did not
seem to significantly affect the frequency of involuntary
hospitalizations, other studies from Portugal (27 °C, lag
0-1 and lag 0-2),29 China (24.6 °C, lag 0-1),*® and Hong
Kong (28 °C, lag 0-2)*' indicated a significant positive

association between high daily temperature and total
psychiatric hospitalizations.

The statistical analysis showed that the minimum
atmospheric pressure (lag 12-14) and the mean wind
speed from 0 to approximately 7 km/h (lag 5-11) in-
creased the frequency of involuntary hospitalizations,
whereas further increase in the wind speed appeared
to have a strong protective effect. This evidence is quite
similar to the results from a study in Germany, which in-
dicated that low pressure and windiness predicted the
number of emergency psychiatric evaluations for up to
7 days, although no protective effect of increased wind
speed was reported.’

The predominant day type during the last five days
before admission showed the strongest correlation
with the daily number of involuntary hospitalization.
The C2-day type of cold season, characterized by the
lowest temperatures, was associated with the lowest
frequency of involuntary hospitalizations. On the other
hand, the H5 day type of warm season, characterized
by relatively low average daily mean temperature and
the lowest range between minimum and maximum
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daily temperatures, was associated with the highest
frequency of involuntary admissions. A study from
Sweden underlined that temperature was associated
with an increase in emergency psychiatric visits dur-
ing the warm (14% at lag 0-3 and 22% for lags 0-14,
statistically significant) and cold (25% and 18% at lags
0-14 and 0-21 respectively, not statistically significant)
season.*

Seasonal, biological, psychological, and social fac-
tors are implicated in the causation of mental health
disorders.?®* Season may increase the risk of psychiat-
ric patients’ hospitalizations,, especially for manic3*3¢
and schizophrenia episodes.?*® As our study coincided
with the Greek financial crisis, available research world-
wide indicated that consequences of economic crisis
increased the risk of exposure to weather variations,®
caused a negative impact on mental health** and might
be associated with higher rates of admissions in psychi-
atric hospitals.*

As we mentioned above, one of the criteria for involun-
tary admission in Greece is dangerousness.' Involuntarily
admitted patients commonly present dangerous behav-

iors,*" meteorological factors are associated with an in-
crease of acts of violence and emergency psychiatric vis-
its*> and hospitalizations.* Therefore, dangerousness and
acts of violence and their positive correlation with meteor-
ological factors are likely to be an independent parameter
that significantly influences the association of involuntary
hospitalization with these factors.

Modern people live in closed and air-conditioned
spaces, which reduces the body’s self-regulation mech-
anisms and natural adaptation ability to respond to
different environmental conditions and sudden weath-
er changes.** Various climatic parameters could affect
biological mechanisms, which are associated with the
pathophysiology of mental health, such as dysfunction
of synaptic neurotransmission,* elevations of extracel-
lular serotonin in the hypothalamus,* changes of sero-
tonin precursor L-tryptophan concentration in plasma*’
and platelet serotonin.?

Recent studies reported that extreme temperature
and precipitation had a significant effect on mental
health hospitalization.*®#® As the increasing frequency
of extreme events caused by global climate change has



made floods, droughts, and heat waves more likely,50
we should pay more attention to the development of
a different scientific, professional, and operational cul-
ture in the management of mental health services.

Strengths and limitations

The strengths of the present study include its longi-
tudinal design, based on an eight-year retrospective
time series study with a large number of involuntary
admissions and meteorological parameters. To the
best of our knowledge, the current study is one of
the fewest worldwide investigating the relationship
between meteorological factors and involuntary ad-
missions.

One main limitation is the ecological fallacy due to the
design of the study. We regarded all admissions as dis-
crete episodes and a patient could potentially be count-
ed more than once. All data obtained was for patients
requiring involuntary hospitalization and the impact of
meteorological factors may differ from those who are
voluntarily admitted. Factors that could contribute to
the onset of an acute psychiatric episode have not been
taken into consideration.

Conclusions

The findings of this study underline that certain me-
teorological factors as well as specific types of weather
affect the frequency of involuntary hospitalizations.

There are positive associations of the daily number of
involuntary admissions with temperature and atmos-
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H emidépaon Twv HETEWPOAOYIKWV TAPAYOVTIWV
otnv akovola voonAsia otnv Attikn, EAAada

lwavvng PlaBac,’ Pwooétog NoupvéANg,? Nikog Mavtalic® OwTtiog XatlnvikoAdou,*
®oifn Aoulévn,® Baoihikn EuoctaBiou,® Kwotag AayouBdapdoc,’” ABavaoiog Aoulévng?

"Yuyiatpiké Noookopueio Attikrig «Aagvix, ABiva

2B” Yuxiatpikry Khvikn Mavemotnuiov ABnvwy, latpikn ZxoAr, EOviké kat Kamodiotpiakd Mavemotriuio ABnvawyv, MNMavemotnuiakd [eviko
Noookoueio «ATTik6v», ABrva,

3Epyaotripio Yyiewvric, Eménuiodoyiag kai latpikri¢ Statiotikiic, latpikr) ZxoAn, EOviké kar Kamodiotpiaké Mavemotriuto ABnvwv, Abriva,
*Epyaotrpio latpodikaotikri¢ kai ToéikoAoyiag, latpikr ZxoAr, ApiototéAcio lNavemotriuio Osooalovikng, Osooalovikn,

*Medical school, University of Nottingham, United Kingdom,

®latpikn) ZxoAn, EBvikd kat Kammodiotpiakd lMavemotriuio ABnvwy, Abriva,

’EBviké Aotepookoreio ABnvawv, lvotitouto Epeuvwyv lMepifBdAdovtoc kat Biwoiung Avamtuéng, Abrva

IXTOPIKO APOPOY: Mapahripbnke 15 AekepPpiov 2022/AvabewpnOnke 18 MapTiou 2023/AnuootevBnke Aladiktuakd 12 Maiou 2023

MEPIAHWYH

MeAETeC €xouv SEI€eL TN CUOKETION CUYKEKPIUEVWY LETEWPONOYIKWY TTIOPAUETPWY UE TN OVNOILOTNTA KAl TIC CWHATIKEG AODEVEIEG,
AlydTEPA OTOLXEID UTTAPXOULV YIA TNV CUCXETION TOUG LE TIG PUXIKESG SIaTapayEC. ZKOTOC TNG TApoUoaG LENETNG Eival va SIEPEVVHOEL
mOavr) CUCKETION TWV UETEWPONOYIKWY TTOPAYOVTWY UE TNV akovuola voonAeia. H épguva S1e€rixbn oto Yuxiatpikd Noookopeio
ATTIKNAG «Aa@vi». Mpokeltal yla avadpouikh LEAETN XPovooelpdg dedopévwy 8 auvamtwy eTwv (2010 éwg 2017) kat repIAapBAvel
6887 akouGiwG VOonAeuopEeVa TIEPIOTATIKA. Ol TIHEG TWV NUEPHOIWV HETEWPONOYIKWY TIAPAMETPWY TTPOEPXOVTAL amod To EOvVIKS
Aotepookomeio ABnNvwv. H otatioTikr avaluon Baciotnke o€ povtéAa Poisson 1) apvnTiKAG SIwVURIKAG TTaAvOpdnong Ue Stop-
Bwpéva Tumikd o@aiuata. Ot avalloelg BacioTnKav apxIKd 0 LOVOTTAPAYOVTIKA HOVTENA VIO KABE HETEWPOAOYIKO TTapdyovTa
¥wplotd. ONol ot peTewpoAoyIKoi TTapdyovTeG eEAPONcav uTTOYN HECW TTAPAYOVTIKAG AVAAUONG KAl ECW AVAAUONG KATA CUOTASEC
£YIVE QVTIKEIPEVIKT Opadommoinon NUEPWY e TTAPATTAROLo TUTTO KalpoU. Ot TUTTOL NUEPWV TTOU TTPOEKUYAV EEETACTNKAV WG TTPOG TNV
emi®pacon Toug 0Tov NUEPNOLO aplBp6 VoonAelwv. ALENON TNG HEYIOTNG Bepuokpaciag amod Toug 0 wg 23 °C, au€noelg TNG Héong
TayVuTnNTag avépou amo 0 éwg 7 Km/h kat TIpéEG TNG EAGXIOTNG ATHOOAIPIKAG Tieong peta&y 1010-1020 hPa, cuvdéovTtal pe abénon
TOU Péoou aplBuol voonAelwv ava nuépa. AUENoN TN HéyIoTNnG Beppokpaciac mavw amod 23 °C, ue BEATIoTN EPiodo LOTEPNONG
EMPAVIONG 6 NUEPEC TIPLV TNV Eloaywyn, Sev eMNPEACEL ONUAVTIKA TNV OUXVOTNTA TwV VOGN AEIWV. H XapnAr Bgppokpacia kal n péon
OXETIKNA LYpacia uPNAOTEPN ammd 60%, £XOULV TIPOOTATEUTIKY eMidpacn. O EMKPATECTEPOC TUTIOC NUEPAC EUPAVIOE TNV EVTOVOTEPN
OUOXETION eMGPAONG UE TOV NUEPHOLO APIBUO VOONAEIWY, 1 EwG 5 NUEPEG TPV TNV voonAeia. O TUTog NuEPAg TNG Yuxpeng meptodovu,
HE XOMNAOTEPEG OEPUOKPATIEG, UIKPO NUEPOLO BEPUOKPATIOKS EVPOC, BOPEIOUG AVEUOUG PETPLOG TAXUTNTAG, UYNAR ATHOCpAlPL-
KN Tieon Kat ENAXIOTN BPOXOTTWON, OXETICETAL UE XAUNAOTEPN CUXVOTNTA VOONAEIWDY, EVW AVTIBETWE O TUTTOG NUEPAC TNG BEPUNG
mEPIOSOU, PE XapNAN NUEPNOla BeppoKpacia Kat HIKpd NUEPNOLo BEPLOKPACIAKO e0POC KATd TNV Sidpkela TG Bepung mepiddou,
UVWNAEG TIHEG OXETIKNG LYPACIAG KAl NUEPNOLAG BPOXOTTWONG, METPLA TAXUTNTA/PUTH AVEUOU Kal ATHOCQAIPIKAG TiEONC, OXETICETAL
He vPnAoTEPN. KaBwg n KANHATIKR aAAayn €XEl AUEAOEL TNV CUXVOTNTA AKPAIWV HETEWPONOYIKWY QAVOUEVWY, EIVAL avayKaia N
avantuén SIaPOPETIKAG OPYAVWTIKIAG KAl SIOIKNTIKAG KOUATOUPAE TWV UTTNPECIWV YUXIKAG VYEIOG.

NEZEIX EYPETHPIOY: MeTewpoAoyIKOi TTAPAYOVTEG, KALPIKEG METAPBANTEG, WUXIKN LYEia, YUXIKN acB&vela, YUXIOTPIKEG ELCAYW-
YEC, AKOUOIEC VOONAEIEC.

Juyypapéac emkovwviag: lwavvng PilaBac, WYuxiatpikd Noookopeio ATTIKAG «Aagvi», Aewpopog ABnvwv 374, 124 62 Xaiddpl, Abrva,
AgvBuvon e-mail: irizavas@yahoo.gr



