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Abstract

The assessment of weather conditions on days with registered calls for emergency medical service (EMS) was made with the use of weather charts 
at the level of 850 hPa, 00 UTC provided by the German Weather Service (www.wetterzentrale.de/topkarten/tkfaxbraar.htm). Synoptic situations on 
days with registered calls for EMS were categorized into 13 weather types according to the German Weather Service. This paper analyses the number 
of calls for EMS recorded on individual days in Stargard Szczeciński province in the period of 2008–2011 to people suffering from coronary heart 
disease, including myocardial infarction, mental disturbances (mainly schizophrenia), epilepsy, stroke, arterial hypertension, asthma and emergen-
cy-related ambulance trips as well as death. The number of calls registered in Stargard Szczeciński province in the period of 2008–2011 amounted 
to more than 41 thousand, and the daily number ranged from 13 to 50 – the highest in March and January, lowest in September and October. From 
the analysed 13 weather types the following types were most predominant on days with calls for EMS: the centre of low pressure area (type 6), cold 
air advection in the retral part of low pressure area (type 7), and lingering centre of high pressure area (type 1, 2). 70–80% of the analysed days 
in a year were characterised by low pressure system and weather types connected with it: 4 (warm aid advection in the front part of low pressure 
area), 5 (warm sector of low pressure area), 6 (the centre of low pressure area), 7 (cold air advection in the retral part of low pressure area); and 
high pressure system and weather types: 1 (high pressure centre – no thermal inversions), 2 (high pressure centre – thermal inversions), 11 (cold 
high pressure area), 12 (warm sector of high pressure). From the remaining 5 types of weather (3, 8, 9, 10, 13) occurring on days with calls for 
EMS, the following weather types were predominant: type 3 (air slips at the edge of high pressure area) – 10.1%, followed by type 8 (waving front 
zone) – 9.4%. Depending on the type of illness, the sensitivity of patients to changing meteorological conditions, expressed by the number of calls 
for EMS, varied during a year. People suffering from asthma and COPD required EMS help in summer on days with low pressure systems – 64.7%, 
and in winter during lingering high pressure areas – 33.3%. Epileptic seizures were more common in summer during the transition of low pressure 
systems – 63%, and in autumn during high pressure systems – 20% of days under study. The frequency of calls for EMS to people suffering from 
arterial hypertension was the highest in autumn and winter – approximately 57% each, during transition of low pressure areas, and in winter during 
lingering high pressure – 25.4%.
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Introduction
The climate of Poland is characterised by high vari-

ability of weather which is caused by low pressure area 
moving from the Atlantic Ocean towards Eastern Europe. 
This is particularly characteristic for the north-west of 
Poland where there is high occurrence of low pressure 
area centres and phenomena connected with it such as 

significant changes in cloudiness, temperature and rela-
tive humidity of air, atmospheric pressure and wind speed 
– often occurring within few hours [1–4]. Fast-moving 
deep low pressure systems can cause psychological dis-
comfort in most people and in the case of the sick and 
the elderly may lead to exacerbation of medical problems 
and make medical intervention necessary [5–8]. Accord-
ing to Grzędziński et al. [9], emergency situations occur 
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with greater frequency during the transition of the cold 
front – 26–27% rather than the warm front – 10–12%. 
The frequency of emergency situations during the oc-
cluded front is 10–18%. Apart from atmospheric fronts, 
the inflow of new air masses contrastive with respect to 
the air they replace can cause adverse health effects in 
the sick and contribute to emergency situations [10]. The 
warming climate is said to increase the risk of human life 
and health caused by heat waves not only in Southern but 
also Central Europe [11]. The results of the clinical and 
questionnaire studies support the significant influence of 
atmospheric conditions on the nervous system in humans 
[6, 12–14]. Similarly, the statistical analysis of emergen-
cy hospital admissions and illness- or emergency-related 
calls for emergency medical service (EMS) indicates 
that patients’ vulnerability to synoptic conditions is in-
creased during the transition of atmospheric fronts and 
the changes of air mass types, as well as during the transi-
tion from high to low pressure system [15–17]. Accord-
ing to Kwiecień [18] the share of cyclonic circulation in 
the north-west of Poland amounts to more than 55% of 
days in a year, reaching the highest values in the period 
of November to April, and anticyclonic systems occur 
most frequently in May and September and demonstrate 
a rather favourable influence on human wellbeing. Wav-
ing fronts and occlusions frequently occur in the north 
of Poland in the warm half year (April-September) and 
depending on the degree of variation in physical features 
of air masses they can have either a positive or negative 
effect on human health [6, 15, 19–21].

Many research centres undertake the study on the 
quantitative assessment of the influence of various mete-
orological elements and pressure systems on human well-
being and health during work and leisure time [8, 22–29]. 
However, the nature and mechanism of the influence of 
weather on human have not been clearly defined yet.

The aim of the present paper is to assess the frequency 
of illness-related and emergency-related calls for emer-
gency medical service (EMS) in the province of Stargard 
Szczeciński depending on the of the movement low pres-
sure systems and low pressure areas on a given day.

Materials and methods
The subject matter of the analysis is the number of 

illness- and emergency-related calls for EMS in the pe-
riod 2008–2011 in Stargard Szczeciński province and 
the concurrent synoptic situations. Stargard Szczeciński 
province is located in the north-west of Poland (Fig-
ure 1). The assessment of synoptic situations on weather 
charts was facilitated by the data obtained from meteoro-
logical station of the Institute of Meteorology and Water 
Management (IMGW) located in Szczecin Dąbie for 
the period 2008–2011, namely: daily values of air tem-
perature amplitude, relative humidity, wind speed and 
day-to-day changes in atmospheric pressure. The mete-
orological station in Szczecin Dąbie is located approxi-
mately 30 km to the west of the central part of Stargard 
Szczeciński province. From the total number of calls 
for EMS, a particular attention was paid to emergency 

ambulance trips which resulted in the following condi-
tions being diagnosed in accordance to the International 
Statistical Classification of Diseases and Related Health 
Problems ICD-10: coronary heart disease including my-
ocardial infarction, mental disorders (mainly schizophre-
nia), epilepsy, stroke, arterial hypertension and Chronic 
Obstructive Pulmonary Disease (COPD). The attack of 
bronchial asthma was classified as a form of COPD. The 
assessment of synoptic situation on the days of calls for 
EMS was made on the basis of the synoptic weather 
charts at the 850 hPa level, 0000 UTC1. The synoptic situ-
ations recorded during calls for EMS were assigned to 
the type of weather (Figure 2) and symptoms (Table I) 
according to the German Weather Service (DWD) [21]. 
Due to high total number of calls for EMS in the period 
2008–2011 (over 41,000), the analysis comprises only 
the cases when the mean daily number of calls reached 
a minimum of 30 calls and therefore exceeded the mean 
daily number of calls in the period in question. The next 
stage of the research included the analysis of the weather 
types recorded during the days with at least 7 registered 
calls for EMS (that is exceeding the average number of 
calls in the period) to patients suffering from coronary 
heart disease, mental disorders, epileptic seizure, asthma 
and COPD. From the aforementioned illnesses the most 
predominant were: arterial hypertension, epileptic sei-
zure, asthma and COPD. Therefore, the present study 
analyses the weather types on days with at least 3 calls 
for EMS to patients complaining of the aforementioned 
ailments. 

In the analysis of weather conditions and concomitant 
calls for EMS, it was not always possible to determine 
the weather type clearly. Such situations accounted for 
3–4% of the total number of cases under study. 

Figure 1. Situation of Stargard Szczeciński voivodship.
Source: Autors’ own elaboration.
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Figure 2. Diagram of low pressure and biotropic zone accor-
ding to the German Weather Service (DWD). Explanation of 
weather types 1–13 in Table I.
Source: Jethon Z., Grzybowski A., Preventive and environmen-
tal medicine, Wyd. Lekarskie PZWL, Warsaw 2000 [30].

Type No. Situation at isobaric level 850 hPa Symptoms
1

2

3

4

5

6

7

8

9

10

11

12

13

high pressure (centre), no thermal inversions

high pressure (centre), thermal inversions

air slips at the edge of high pressure area

warm air advection in the front part of low pressure area

warm sector of low pressure area

the centre of low pressure area

cold air advection in the retral part of  low pressure area

waving front zone

eastern flow of air 
(1 cyclonic, 2 anticyclonic)

neutral pressure situation 

cold high pressure area

warm sector of high pressure

upper cyclonic trough 

slight meteotropic influence, decreased immunity to infection

as above

decreased intellectual functioning, manifestations of apathy 
and depression, manifestations of vagotonia in the functioning 
of the circulatory system

exacerbation of artherosclerosis-related diseases with 
a tendency towards myocardial infarction and cerebral stroke, 
decreased immunity, metabolic and sleep disorders, decreased 
intellectual and physical functioning, increase in accidents, 
decreased wellbeing

slight meteotropic influence, mainly neurosis-related, tenden-
cy to have lowered arterial blood pressure

exacerbation of neurotic depression symptoms, circulatory in-
sufficiency, exacerbation of symptoms of rheumatoid disease

exacerbation of symptoms of rheumatoid disease and ischae-
mic heart disease, digestive disorders

situation advantageous for health, occasionally exacerbation 
of rheumatoid disease symptoms

situation advantageous for health

malaise, tendency to have increased arterial blood pressure 
(migraine)

malaise, tendency to experience exacerbation of ischaemic 
heart disease

no distinct meteorotropic influence

malaise, exacerbation of arterial hypertension and kidney 
diseases

Table I. Objective weather classification (according to the German Weather Service DWD) and symptoms.
Source: Jethon Z., Grzybowski A., Preventive and environmental medicine, Wyd. Lekarskie PZWL, Warsaw 2000 [30].

Figure 3 and Tables III–VII present the percentage 
share of days with particular weather types connected 
with moving low pressure systems and high pressure 
systems present on the days of calls for EMS. 

Analysis and discussion
In the period of 2008–2011, the EMS of the Stargard 

Szczeciński Ambulance Station was called to illness- and 
emergency-related incidents (including deaths) 41,403 
times in total, mostly in spring (March) and least in au-
tumn (September and October). It should be observed 
that the number of calls for EMS per year was relatively 
stable in that period – from 10,082 in 2011 to 10,505 in 
2008, which amounts to 8.3 to 8.7% of the total popula-
tion of the province. Out of the total number of calls for 
EMS, the calls related to illnesses to which the ambulanc-
es were dispatched most often were analysed (Table II). 
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The predominating cause of ambulance dispatch were 
symptoms of arterial hypertension – annual average was 
758.1 in the years 2008–2011, followed by epilepsy – 
536.9, significantly less frequent cause was death cer-
tification – 111.7, and mental disorders – 130.6. There 
were days on which the maximum number of calls for 
EMS depending on illness ranged from 3 to 11, and the 
number of EMS calls to death varied from 2 to 5 (Table 
II). The number of calls in individual months was highly 
varied. For example, calls for EMS to patients with arte-
rial hypertension were predominant in January (on aver-
age 75.8) and February (71.5), and to patients with coro-
nary heart disease the period of the greatest number of 
calls for EMS was from December to April (from 23.8 to 
26.3). The number of illness-related EMS calls (exclud-
ing epileptic seizures) was the smallest in the period from 

May to August which is connected with more favourable 
bioclimatic conditions – large number of sunshine hours, 
small day-to-day fluctuations in atmospheric pressure, 
smaller wind speed etc., and more importantly with less 
frequent occurrence of low pressure systems in compari-
son with other months [2, 18, 20, 31, 32].

Out of 1,461 days in the analysed period of 2008–
2011, 645 days were selected for the assessment of syn-
optic situations and determination of weather type, as on 
those days the number of calls for EMS to the aforemen-
tioned 6 illnesses and death was at least 7 in a day. Figure 3 
presents the month-to-month and annual frequency 
of days with different weather types at the time of the 
aforementioned illness-related calls for EMS to patients 
suffering from the illnesses presented in Table II. Annu-
ally the EMS was summoned most frequently on days 

Type of illness I II III IV V VI VII VIII IX X XI XII I–XII
Coronary heart 
disease

A 29.8 25.3 26.3 26.3 21.8 19.5 19.5 19.3 21.0 19.3 19.8 23.8 271.7
B 5 4 4 6 4 3 4 3 3 4 3 4 6

Mental disorders A 15.3 10.5 11.3 10.8 9.5 5.8 10.5 10.0 9.8 14.5 12.8 9.8 130.6
B 5 3 3 3 3 4 5 5 5 4 5 3 5

Epileptic 
seizures

A 37.8 42.8 53.8 48.8 47.5 42.5 54.3 48.0 44.3 42.0 38.3 36.8 536.9
B 6 4 11 6 5 7 5 6 8 5 4 5 11

Death declared 
by ambulance 
service doctors

A 9.3 6.0 6.0 8.0 7.5 7.5 6.8 7.3 9.3 23.5 9.5 11.0 111.7

B 3 2 2 3 2 4 2 2 3 5 2 3 5

Stroke A 16.8 15.5 16.0 20.3 19.0 17.3 15.0 15.3 12.3 16.5 13.5 18.8 196.3
B 3 3 3 3 4 4 4 3 3 3 3 4 4

Arterial 
hypertension

A 75.8 71.5 67.3 64.0 62.8 68.0 56.5 63.5 59.8 57.3 55.8 55.8 758.1
B 10 8 8 8 7 7 6 8 6 5 7 5 10

Asthma and 
COPD

A 42.0 27.8 31.8 41.0 37.0 32.5 29.5 25.8 26.8 29.8 29.8 29.3 383.1
B 5 5 5 11 5 5 4 4 5 4 4 5 11

Table II. Monthly average (A) and maximum daily (B) number of calls for emergency medical service in Stargard Szczeciński 
province in the years 2008–2011.
Source: Autors’ own elaboration.

Weather types 1, 2, 11, 12 4 5 5 5 4 –7

Seasons  – Year High pressure 
areas

The front 
part of low

Warm sector 
of low

The centre
of low

The retral
part of low Total

Winter
December – February 21.7 8.4 6.0 22.9 18.1 55.4

Spring
March – May 19.4 9.7 12.5 20.8 16.7 59.7

Summer
June – August 14.8 6.8 5.4 25.7 13.5 51.4

Autumn
September – November 25.6 7.7 11.5 19.2 14.1 52.5

Year
January – December 20.2 8.1 8.8 21.8 15.0 53.7

Table III. Frequency (%) of days ≥ 30 calls for emergency medical services to patients and emergency situations recorded in 
a 24-hour period in Stargard Szczeciński province during occurrence of different weather types of low pressure and high pressure 
in the years 2008–2011.
Source: Autors’ own elaboration.
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Figure 3. Frequency (%) of days with ≥ 7 calls for emergency medical service recorded in a 24-hour period in Stargard Szczeciń-
ski province to patients suffering from coronary heart disease, mental disorders, epileptic seizures, stroke, arterial hypertension, 
asthma and COPD, and death according to 13 weather types. Years: 2008–2011.
Source: Autors’ own elaboration.
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with moving centre of low pressure area (type weather 6) 
– 23.7% and the centre of high pressure area (type 1) – 
14.6% and cold air advection at the rear of the low (type 7) 
– 14.1%. The calls for EMS were less frequent during 
airflow from the east (type 9), warm sector of high pres-
sure (type 12) and upper cyclonic trough (type 13) – from 
0.6 to 1.6%. With respect to individual months in a year 
the increased share of days with at least 7 illness-related 
calls for EMS was connected with moving centre of low 
pressure (type 6) – in August (31.8%), March (31.1%), 
December (29.8%) and February (28.4%). Additionally, 
calls for EMS were frequent on days with present centre 
of low pressure (Figure 3) – types 1 and 2 (September 
27.9%, May 25.8% and July 21.3%), and warm sector 
of low pressure area – type 5 (March 18%, November 
21.6%). Figure 3 presents the frequency of days with 
different weather types during which the calls for EMS 

were recorded. To a certain extent it was determined by 
high and low pressure systems recorded at that time and 
atmospheric fronts connected with them. In Poland the 
warm front is observed most frequently in winter – aver-
age 22.1 days, whereas the cold front in autumn – 34.1 
days, and occlusion in summer – 27.7 days [3]. Atmos-
pheric fronts as well as changes of types of air masses 
have a significant influence on human wellbeing and 
health [6]. According to Więcław [32] the arctic air 
mass in the north-west of Poland occurs mostly in spring 
(25.7%), the arctic-maritime in summer (78.7%), and 
polar-continental in winter (13%).

Tables III–VII present the percentage share of days 
with registered illness- and emergency-related EMS calls 
and weather types 1, 2, 11 and 12 – connected with re-
corded high pressure systems, and weather types 4, 5, 6 
and 7 – connected with moving low pressure systems; 

Weather types 1, 2, 11, 12 4 5 5 5 4 –7

Seasons  – Year High pressure 
areas

The front
part of low

Warm sector 
of low

The centre
of low

The retral
part of low Total

Winter
December – February 26.7 8.1 8.1 24.4 10.5 51.1

Spring
March – May 22.0 6.4 11.3 23.1 17.7 58.5

Summer
June – August 18.7 4.2 9.0 24.3 13.2 50.7

Autumn
September – November 22.4 7.7 14.0 18.9 16.1 56.7

Year
January – December 22.6 6.7 10.4 23.7 14.1 54.9

Table IV. Frequency (%) of days ≥ 7 calls for emergency medical services recorded in a 24-hour period to patients suffering from 
coronary heart disease, mental disorders, epilepsy, stroke, arterial hypertension, asthma and COPD and deaths in Stargard Szcze-
ciński province during occurrence of different weather types of low pressure and high pressure in the years 2008–2011.
Source: Autors’ own elaboration.

Weather types 1, 2, 11, 12 4 5 5 5 4 –7

Seasons  – Year High pressure 
areas

The front
part of low

Warm sector 
of low

The centre
of low

The retral
part of low Total

Winter
December – February 25.4 8.7 9.4 27.5 11.6 57.2

Spring
March – May 23.3 6.7 6.7 23.5 15.0 51.9

Summer
June – August 16.0 9.2 7.6 21.0 14.3 52.4

Autumn
September – November 21.3 10.7 13.7 18.4 14.6 57.4

Year
January – December 21.4 8.7 9.2 22.7 13.7 54.3

Table V. Frequency (%) of days ≥ 3 calls for emergency medical services recorded in a 24-hour period to patients suffering from 
arterial hypertension in Stargard Szczeciński province during occurrence of different weather types of low pressure and high 
pressure in the years 2008–2011.
Source: Autors’ own elaboration.
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against all 13 weather types under study. According to 
data presented in Figure 3 on days with at least 30 calls 
for EMS, moving low pressure systems was most fre-
quent (types 4, 5, 6, 7) – from 51.4% in summer to 59.7% 
in spring. However, from all the situations of low pres-
sure and concomitant calls for EMS, weather type 6 was 
most predominant – from 19.2 % in autumn to 25.7% 
in summer. Days with the warm sector of low pressure 
area (type 5) often occurred in the transitional seasons of 
a year – spring 12.5% and autumn 11.5%. The occurrence 
was more than two times lower in summer – 5.4%. In 
turn, days with cold air advection in the retral part of low 
pressure area (type 7) occurred most frequently in winter 
– 18.1% and spring – 16.7%. The frequency of days with 
warm air advection in the front part of low pressure area 
(type 4) was highest in spring – 9.7%. The frequency of 
the latter weather type was least diverse in all the four 
seasons of a year on days with registered calls for EMS. 
High frequency of EMS calls was also connected with 
the presence of high pressure systems – mostly in autumn 
25.6%, and summer 14.8% (Table III). Overall, on days 
with at least 30 illness- and emergency-related calls for 
EMS, low and high pressure systems amounted to 66.2% 
in summer and 79.3% in spring of the total number of 
days with the 13 weather types under study.

From the remaining 5 weather types (3, 8, 9, 10, 13) 
occurring during calls for EMS the following weather 
types were most predominant: type 3 (air slips at the 
edge of high pressure area) – 10.1%, and type 8 (waving 
front zone) – 9.4% which caused changes of the physical 
properties of air mass: air pressure, air temperature and 
humidity, and wind speed. Sudden increase or drop in air 
temperature against the optimal temperature in a given 
climatic zone increases the risk of myocardial infarc-
tion [33].

The increase of calls for EMS in Stargard Szczeciński 
province related to coronary heart disease, mental disor-
ders, epilepsy, stroke, arterial hypertension, COPD and 
death was recorded mainly during rapidly moving low 
pressure areas. In such cases there were high day-to-day 
and interdaily increase in atmospheric pressure (more 
than 8 and 12 hPa), changes of mean daily air tempera-
ture (over 6oC) and in relative humidity (over 10%) as 
well as high wind speed, particularly during transitions 
of atmospheric fronts. The deep low pressure systems 
(below 980 hPa) as well as strong high pressure centres 
(over 1030 hPa) had an unfavourable influence on health. 
According to Goerre et al. [34] there is a statistical re-
lationship between the incidence of myocardial infarc-
tion and the changes in atmospheric pressure and high 
wind speed. The study by Panagiotakos et al. [16] holds 
that 1oC drop in air temperature in Athens resulted in 
an increase of hospital admissions of elderly women in 
particular by 5%. Tyczka in: [20] states that the reaction 
of most people to changes in atmospheric environment 
is of physiological and adaptive nature, yet the reactions 
themselves are not identical as they depend on an indi-
vidual’s general health, age, physical and psychological 
condition and on general accordance or inconsistency 
with human biological rhythm. Therefore cold stimuli in 

summer and warm in winter provoke the strongest reac-
tion. Rapid changes in the types of air masses as a rule 
caused an increased number of calls for EMS in Stargard 
Szczeciński province. 

Table IV presents the weather types and frequency of 
days with at least 7 calls for EMS to patients suffering 
from: coronary heart disease, mental disorders, epilepsy, 
stroke, arterial hypertension, asthma and COPD as well 
as calls for EMS to certify death. On days with registered 
calls for EMS the most frequent weather type was type 6 
(the centre of low pressure area) – from 18.9% in autumn 
to 24.4% in winter. It should be taken into account that 
the warm sector of the low pressure area (type 5) and 
cold air advection in the retral part of low pressure area 
(type 7) occurred more frequently in autumn – 14.0% and 
16.1% respectively, and in spring – 11.3% and 17.7% re-
spectively. The frequency of warm air advection in the 
front part of the low pressure area (type 4) on days with 
calls for EMS in winter (8.1%) was two times higher than 
that recorded in summer – 4.2%. Favourable bioclimatic 
conditions in summer and less frequent, in comparison 
with winter, low pressure systems were the reasons be-
hind 50.7% frequency of weather types 4, 5, 6 and 7 
connected with low pressure. The frequency recorded in 
the transitional seasons (autumn and spring) was 56.7% 
and 58.5% respectively, against all 13 weather types. The 
weather types 1, 2, 11 and 12 connected with high pres-
sure were most frequent in winter – 26.7 % and least in 
summer – 18.7% (Table IV). 

On days with recorded ambulance dispatch to patients 
suffering from arterial hypertension, the centre of the low 
pressure area (type 6) was the prevailing weather type 
– from 18.4% in autumn to 27.5% in winter (Figure 5) 
against all 13 analysed weather types. Advection of cold 
air in the retral part of low pressure area (type 7) occurred 
frequently on days with calls for EMS – from 11.6% in 
winter to 15% in summer. Weather connected with high 
pressure systems (type 1, 2, 11 and 12) had a negative 
influence on health of people suffering from arterial hy-
pertension as in winter the frequency of calls for EMS 
amounted to 25.4% against 16% in summer (Table V). 
The study by Grzędziński et al. [35] holds that the most 
onerous weather conditions for patients with arterial hy-
pertension occurred during deep and fast moving low 
pressure systems. The literature on the subject takes note 
of the significant influence of atmospheric fronts and 
high variability of weather on arterial blood pressure, 
particularly in patients with artherosclerotic hypertension 
[6, 12, 25, 34].

The analysis of the frequency of weather types on 
days with calls for EMS to patients with epileptic sei-
zures shows the prevalence of the centre of the low pres-
sure area (type 6) over the other weather types – from 
approximately 25.3% in spring and autumn to approxi-
mately 32.6 % in winter (Table VI). From the remaining 
weather types connected with moving low pressure areas, 
the type 7 stands out – from 12.2% in winter to 18.3% in 
summer, which may be connected with increased sensi-
bility to decrease in temperature in summer rather than 
in winter, Tyczka in: [20]. In comparison with calls for 
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Weather types 1, 2, 11, 12 4 5 5 5 4 –7

Seasons  – Year High pressure 
areas

The front
part of low

Warm sector 
of low

The centre
of low

The retral
part of low Total

Winter
December – February 14.3 8.2 4.1 32.6 12.2 57.1

Spring
March – May 13.8 6.9 8.0 25.3 16.1 56.3

Summer
June – August 12.6 5.7 9.2 29.9 18.3 63.0

Autumn
September – November 20.0 5.7 12.8 25.7 14.3 58.5

Year
January – December 16.3 6.1 13.5 27.8 15.9 63.3

Table VI. Frequency (%) of days ≥ 3 calls for emergency medical services recorded in a 24-hourperiod to patients suffering from 
epileptic seizures in Stargard Szczeciński province during occurrence of different weather types of low pressure and high pressure 
in the years 2008–2011.
Source: Autors’ own elaboration.

Weather types 1, 2, 11, 12 4 5 5 5 4 –7

Seasons  – Year High pressure 
areas

The front
part of low

Warm sector 
of low

The centre
of low

The retral
part of low Total

Winter
December – February 33.3 4.6 11.6 22.5 13.9 52.6

Spring
March – May 30.8 9.6 13.5 19.2 11.5 53.8

Summer
June – August 18.5 7.1 17.8 25.0 14.8 64.7

Autumn
September – November 20.6 7.4 14.8 18.5 11.1 51.8

Year
January – December 27.9 7.5 14.4 20.6 12.9 55.4

Table VII. Frequency (%) of days ≥ 3 calls for emergency medical services recorded in a 24-hour period to patients suffering from 
asthma and COPD and in Stargard Szczeciński province during occurrence of different weather types of low pressure and high 
pressure in the years 2008–2011.
Source: Autors’ own elaboration.

EMS related to other illnesses, the share of high pres-
sure weather on days with EMS calls to patients with 
epileptic seizures was relatively small – from 12.6% in 
summer to 20% in autumn. Slightly different results were 
obtained by doctors from the Clinic of Neurology in Ka-
towice [13] on the basis of the analysis of EEG records 
of epileptic seizures. Paroxysmal changes in EEG were 
recorded most frequently in winter (43.3% in women 
and 63.3% in men). In summer the influence of changes 
in atmospheric conditions on the incidence of seizures 
was recorded only in 7% of patients. In spring, autumn 
and winter variable atmospheric conditions caused an in-
crease in the incidence of seizures in almost half of the 
patients suffering from epilepsy.

Patients suffering from asthma and COPD exhibit 
high sensibility to changes in air temperature as well as 
to pollution of atmosphere and allergens [33, 36]. Among 

the four weather types (4, 5, 6, and 7) connected with 
moving low pressure areas the following were most fre-
quently recorded on days with calls for EMS to patients 
suffering from asthma and COPD: type 6 – from 18.5% 
in autumn to 25% in summer, and type 5 – from 11.6% 
in winter to 17.8% in summer (Table VII). According 
to Więcław [32], such high frequency of weather types 
5 and 6 in summer, as compared with other seasons in 
a year, can result from the prevailing inflow of contras-
tive maritime-polar air masses – from 73.5% in June to 
81.4% in August, and tropical air masses – from 1.7% to 
3.7% respectively. The share of high pressure weather at 
times of ambulance dispatch to patients suffering from 
asthma and COPD is higher than to patients suffering 
from other illnesses in question – from 18.5% in sum-
mer to 33% in winter. The fact that high pressure weather 
in winter is onerous can result from low temperatures as 
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well as from an increase (twofold, fourfold) in concen-
tration of air pollutants as compared with the summer 
period [37].

Summary
The analysis of illness- and emergency-related calls 

for EMS in Stargard Szczeciński province in the pe-
riod of 2008–2011 shows the large impact of changing 
weather conditions on the frequency of calls for EMS 
in particular days in a year. The number of daily calls 
for EMS ranged from 13 to 50; the highest number of 
calls was recorded in March and January, and the lowest 
in September and October. Out of the 13 weather types 
analysed in this paper, the highest frequency of calls for 
EMS was recorded during the transition of low pressure 
system (on average 53.7% in a year) and weather types 
connected with it (4, 5, 6, 7). The frequency of calls for 
EMS was markedly lower (20.2%) during lingering high 
pressure areas – weather types 1, 2, 11 and 12. Increased 
frequency of calls for EMS was observed on days with 
transition of deep low pressure systems, particularly 
its centres (weather type 6) – from 19.2% in autumn to 
25.7% in summer, and also during cold air flow follow-
ing cold front (type 7) – from 13.5% in summer to 18.1% 
in winter. The share of days with high pressure (weather 
type 1, 2, 11 and 12) occurring during calls for EMS 
ranged from 14.8% in summer to 25.6% in autumn. From 
the remaining 5 weather types (3, 8, 9, 10, 13) recorded 
on days with calls for EMS, type 3 (air slips at the edge of 
high pressure area) was the most frequent – 10.1%, fol-
lowed by type 8 (wavy front zone) – 9.4%. The days on 
which the number of illness- or emergency-related calls 
for EMS was small were mainly characterised by shallow 
low pressure area and weak high pressure area. Depend-
ing on the type of illness, the sensitivity of patients to 
changing meteorological conditions, expressed by the 
number of calls for EMS, varied during a year. People 
suffering from asthma and COPD required EMS help in 
summer on days with low pressure systems – 64.7%, and 
in winter during lingering high pressure areas – 33.3%. 
Epileptic seizures were more common in summer during 
the transition of low pressure systems – 63%, and in au-
tumn during high pressure systems – 20% of days under 
study. The frequency of calls for EMS to people suffering 
from arterial hypertension was the highest in autumn and 
winter – approximately 57% each, during transition of 
low pressure areas, and in winter during lingering high 
pressure – 25.4%.

The prognosis concerning deep and fast-moving 
low pressure systems and resulting increased number of 
calls for EMS may be used in scheduling the work of the 
Emergency Department.

Note
1  www.wetterzentrale.de/topkarten/tkfaxbraar.htm.

References 
1.	 Koźmiński C., Martyn D., The Climate of Europe, Ency-

clopaedic guide over contemporary Europe, Wyd. Kurpisz, 
Poznań 2004: 77–92.

2.	 Koźmiński C., Michalska B., Interdaily changes in at-
mospheric pressure in the zone of the Polish Baltic coast, 
“Przegląd Geograficznyˮ 2010; 82: 1.

3.	 Parczewski W., Atmospheric fronts over Poland, 
“Wiadomości Służby Hydrologicznej i Meteorologicznejˮ 
1964; 7: 59.

4.	 Wibig J., North Atlantic Oscillation and its influence on 
weather and climate, “Przegląd Geograficzny” 2000; XLV: 
121–137.

5.	 Delyukov A., Didyk L., The effects of extra-low-frequency 
Atmospheric pressure Oscillation on human mental activ-
ity, “International Journal of  Biometeorology” 1999; 43: 
31–37.

6.	 Kozłowska-Szczęsna T., Krawczyk B., Kuchcik M., The in-
fluence of atmospheric environment on the human health and 
well being, Monographies of IGiPZ PAN, Warsaw 2004: 4.

7.	 Moran C., Johnson H., Johnson Z., Seasonal patterns 
of morbidity and mortality in the elderly in Ireland, 
“International Journal of Circumpolar Health” 2000; 59: 
170–175.

8.	 Schory T.J., Pieczyński N., Nair S., El-Mallakh R.S., Baro-
metric pressure, emergency psychiatric visits and violent 
acts, “Canadian Journal of Psychiatryˮ 2003; 48: 624–627.

9.	 Grzędziński E., Kopacz M., Czarniecki W., Jaworski W., 
Gajewski J., Okołowicz W., Research on the influence of 
meteorological factors on subjective symptoms, “Cahiers 
de l’Association Francaise de Biometeorologie” 1972; 5, 
4: 5–21.

10.	Borisenkov E.P., Kobzareva E.N. et al., Relation of meteo-
tropic reactions in cardiac patients to atmospheric electric 
factors, “Human Biometeorologyˮ, St Petersburg 2000; 
18–22: 146–147.

11.	 Zanimović K., Matzarakis A., Impact of heat waves on mor-
tality in Croatia, “International Journal of Biometeorologyˮ, 
online: 1 September 2013, doi: 10.1007/s00484-013-0706-3. 

12.	Jehn M., Appel L.J., Sacks F.M., Miller E.R., The effect 
of ambient temperature and barometric pressure on am-
bulatory blood pressure variability, “American Journal of 
Hypertensionˮ 2002; 15: 941–945.

13.	Motta E., Gołba A., Bal A., Kazibutowska Z., Strzała-Orzeł 
M., Seizure frequency and bioelectric brain activity in epi-
leptic patients in stable and unstable atmospheric pressure 
and temperature in different seasons of the year – a prelimi-
nary report, “Neurologia i Neurochirurgia Polskaˮ 2011; 
45, 6: 561–566.

14.	Scheidt J., Koppe C., Rill S., Reinel D., Wo-
genstein F., Drescher J., Influence of tempera-
ture changes on migraine occurrence in Germany, 
“International Journal of Biometeorologyˮ 2013; 57: 649–
654, doi: 10.1007/s00484-012-0582-2.

15.	Morabito M., Modesti P.A., Cechni A., Crisei A., Rela-
tionships between weather and myocardial infarction 
a biometeorological approach, “International Journal of 
Cardiologyˮ 2005; 7: 288–293.



Zdrowie Publiczne i Zarządzanie 2015; 13 (2) 203

korelacja wezwań pogotowia z warunkami 
meteorologicznymi

16.	Panagiotakos D.B., Chrysohon C., Pitsavos C., Climato-
logical variations in daily hospital admissions for acute 
coronary syndromes, “International Journal of Cardiology” 
2004; 94: 229–233.

17.	Plavcová E., Kyselý., Effects of sudden air pressure 
changes on hospital admissions for cardiovascular dis-
eases in Praque, 1994–2009, “International Journal 
of Biometeorologyˮ, online: 22 September 2013, doi: 
10.1007/s-00484.

18.	Kwiecień K., Climatic conditions, in: ? Southern Baltic, 
Gdańsk Scientific Society, Ossolineum, Wrocław 1987: 
219–287.

19.	Błażejczyk K., Kunert A., Bioclimatic principles of recrea-
tion and tourism in Poland, Studies in Geography IGiPZ 
PAN, Warsaw 2011: 366.

20.	Bogucki J. (ed.), Biometeorology of tourism and recreation, 
AWF, Poznań 1999: 297.

21.	Bucher K., The objective weather analysis from a medical-
meteorological point of view as basis for advice and re-
search, “Wetter und Leben” 1991; 43: 251–268.

22.	Allen M., Sheridan S., High-mortality days during the win-
ter season: comparing meteorological conditions across 
5 US cities, “International Journal of Biometeorology 
Publishedˮ 2013, online: 19 February 2013, doi: 10.1007/
s00484-013-0640-4.

23.	Koźmiński C., Michalska B., Meteorological conditions of 
tourism and recreation development in the zone of the Pol-
ish Baltic coast, “Acta Balnelogicaˮ 2011b; t. LVII, 1/123.

24.	McWilliams S., Kinsella A., O’Callaghan E., The effect of 
daily weather variables on psychosis admissions to psychi-
atric hospitals, “International Journal of Biometeorology” 
2013; 57: 497–508, doi: 10.1007/s00484-012-0575-1.

25.	Persinger M.A., Ballance S.E., Moland M., Snowfall and 
heart attacks, “Journal of Psychologyˮ 1993; 127: 243–245.

26.	Pohanka V., Pohanka M., Fleischer P., The role of the 
climate in complex treatment of respiratory disease, 
“Zeszyty Naukowe Ochrony Zdrowia. Zdrowie Publiczne 
i Zarządzanie” 2012; 10(1): 9–12. Boniek-Poprawa D., Var-
iability of meteorological elements and emergency hospital 
admissions, Doctoral Thesis, Poznań University of Medical 
Sciences, Poznań 2011: 97. 

27.	Rusticucci M., Bettolli M.L., de los Angeles Harris M., As-
sociation between weather conditions and the number of 
patients at the emergency room in an Argentine hospital, 
“International Journal of Biometeorology” 2002; 46: 42–
51, doi: 10.1007/s00484-001-0113-z.

28.	Ścibor M., Balcerzak B., Malinowska-Cieślik M., Analysis 
of environmental factors influence on the quality of life of 
patients with asthma, “Zeszyty Naukowe Ochrony Zdrowia. 
Zdrowie Publiczne i Zarządzanie” 2012; 10(1): 25–30.

29.	Vaneckova P., Hart M.A., Beggs P.J., de Dear R.J., Synop-
tic analysis of heat-related mortality in Sydney, Australia, 
1993–2001, “International Journal of Biometeorology” 
2008; 52: 439–451, doi: 10.1007/s00484-007-0138-z. 

30.	Jethon Z., Grzybowski A., Preventive and environmental 
medicine, Wyd. Lekarskie PZWL, Warsaw 2000.

31.	Koźmiński C., Michalska B., Variability in the numbers of 
cold, cool, warm hot and very hot days in Poland in the 
April-September period, “Przegląd Geograficzny” 2011a: 
83: iss. 1.

32.	Więcław M., Air masses over Poland and their influence 
on the weather types. Monography, Akademia Bydgoska, 
Bydgoszcz 2004: 15.

33.	Boniek-Poprawa D., Variability of meteorological elements 
and emergency hospital admissions, Doctoral Thesis, 
Poznań University of Medical Sciences, Poznań 2011: 97.

34.	Goerre S., Egli C., Gerber S., Defila C., Minder C., Impact 
of weather and climate on the incidence of acute coronary 
syndromes, “International Journal of Cardiology” 2007; 
118: 36–40.

35.	Grzędziński E., Czarniecki W., Baranowska M., Research 
on the influence of vapour pressure and air temperature 
(with particular consideration of sultry, hot and very hot 
days) on blood pressure, “Polskie Archiwum Medycyny 
Wewnętrznejˮ 1969; 43, 5(11): 1459–1464. 

36.	Ehara A., Takasaki H., Takeda Y., Kida T., Mizukami S., 
Hagisawa M., Hamada Y., Are high barometric pressure, 
low humidity and diurnal change of temperature related to 
the onset of asthmatic symptoms?, “Pediatrics Internationalˮ 
2000; 42: 272–274.

37.	Czarnecka M., Nidzgorska-Lencewicz J., Impact of 
weather conditions on winter and summer air quality, 
“International Agrophysicsˮ 2011; 25: 7–12.

http://www.ejournals.eu/Zdrowie-Publiczne-i-Zarzadzanie/

