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Abstract

Aim: The incidence of scorpion stings is significantly influenced by seasonal weather patterns, with climate variables
playing a crucial role in the prevalence of scorpionism. The rationale behind conducting this study is the dearth of literature
examining the relationship between scorpion envenomation and climate and weather conditions.

Materials and Methods: This study consists of scorpion envenomation patients who applied to the emergency
department of a tertiary university hospital between 01.01.2023 and 31.12.2023. The study recorded the weather conditions
of patients on the days they were admitted to the hospital. The data collected included daily average air temperature (in
Celsius), dew point (in Celsius), humidity (as a percentage), weather condition (fair, cloudy, windy, or rainy), wind speed (in
rpm), pressure (in inches) obtained via the APl where previous data is stored, and precipitation (in inches).

Results: 87 of the patients who applied to the emergency department in 2023 applied due to scorpion stings and the
prevalence was determined as 0.023%. While the average temperature of the 50 days in which scorpion stings were
detected was 27.78+5.96, the average temperature of the days in which no scorpion stings were observed was determined
as 21.27+7.88 and the average temperature was observed to be significantly higher on the days in which scorpion stings
were observed (p<0.001). In the comparison made according to the seasons, it was determined that 46% of the scorpion
sting cases were seen in the autumn season, while 34% were observed in the winter months.

Conclusion. Climate change may increase the risk of being stung by scorpion envenomation. Scorpion activity is
affected by weather conditions.
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Matepuansl u metogbl: MccregoBaHbl MauueHTbl C OTpaBReHWEM OT yKyca CKOPMMOHA, KOTopble obpatwnmuch B
OTZEeNEHNe HEOTINOXHON MOMOLUM YHUBEPCUTETCKON BonbHULBI TpeTbero yposHs B nepuog ¢ 01.01.2023 no 31.12.2023. B
MCCNEROBaHWUM Takke PEervcTpupoBaniCb MOrOAHbIE YCNIOBUS B OHWU MOCTYNNeHus nauueHta B BonbHuly. CobpaHHble
AaHHble BKIIOYanW CPegHECYTOYHYK TemnepaTtypy Bo3dyxa (B rpagycax Llenbcus), Touky pockl (B rpagycax Lienbcus),
BMaXHOCTb (B MpOLieHTaXx), NorogHble YCrnoBusi (CHO, 0BnayHo, BETPEHO MMM JOXANMBO), CKOPOCTb BeTpa (B 06/MuH),
[aBneHve (B groiiMax), nonyyeHHoe yepe3s API, rae XxpaHsTcs npeablayLiye JaHHble, 1 0cagky (B AroiMax).

Pe3ynbTatbl: 87 nauneHToB, 06paTMBLLKXCS B OTAENEHME HEOTNOXHOM nomoLum B 2023 rogy, obpaTunmch ns-3a yKycos
CKOPMWOHA, W pacnpocTpaHeHHOCTb bbina onpeaeneHa kak 0,023%. B 1o Bpems kak cpeaHss Temnepatypa 3a 50 gHeit, B
TeueHue KoTopbix Oblnv 0BHapyXeHbl YKyCbl CKOPMUOHOB, cocTaBuna 27,78+5,96, cpeaHss Temnepatypa B AHU, B KOTOpbIe
YKYCbl CKOPMMOHOB He Habntopanuchb, Obina onpefeneHa kak 21,27+7,88, u cpepHsst TemnepaTypa bbina 3HauMTENbHO
Bbille B AHW, B KOTOpble Obinn 06HapyxeHbl ykycbl ckopmioHoB (p<0,001). Mpu cpaBHEHWM, NPOBEAEHHOM MO CE30HAM,
Obino ycTaHOBNEHo, YTo 46% CryyaeB yKyCOB CKOPMMOHOB Obinu 3adpMKCUPOBaHbI B OCEHHMI Ce30H, a 34% — B 3uUMHue
MecsLbl.

3aknioyeHune. MamMeHeHne knumaTta MOXET YBENWYMTb PUCK YKYCOB U OTPaBIEHWSI CKOPMWOHOM. Ha aKTWBHOCTb
CKOPMWUOHOB BNWSIKOT NOrOAHbIE YCMOBWS.

Knrouesble crnoga: cKOpNUOH, CE30HHOCMb, KUMam, YKyC CKOPNUOHa.
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Makcartbl: WasHAapablH WaFy xwiniri kebiHece MaycbiMAblK aya-paiibiHa BannaHbICTbl, KnumaTTbiK aliHbiManbinap
CKOPMMOHM3MHIH, TapanybiHaa LWeLlyLi pen aTkapadsl. Byn 3eptteyaiH Heriagemeci CKOPMMOHMEH yNaHy MeH Knumat neH
aya-paliblHblH apacblHaarbl 6aitnaHbICTbl 3epTTeNTiH 8aebMeTTepAiH xeTicneyLwiniri 6onbin Tabbinagbl.

Matepuanpap meH agictep: 6yn 3eptrey 01.01.2023 xaHe 31.12.2023 xbinpap apanbifbiHaa YLWiHWI LeHrengeri
YHUBEPCUTETTIK aypyXaHaHblH, Xefen xopaeM 6eniMiHe 6apraH CKOpNMOHMEH ynaHFaH HayKacTapaaH Typapbl. 3epTTey
NauMeHTTepaiH, aypyxaHara TYCKeH KyHOepiHperi aya-panbl xaFfannapbiH Tipkegdi. YKuHanfFaH maniMeTTepre ayaHbiH
opTalla TaynikTik Temnepatypacs! (Lienscuii 6oibiHwa), Wik HyKTeC (Llenbeui 6oiibiHwWwa), binFanabinbik (Nabi3beH), aya-
paibl Xafgannapsl (awbik, OYNTThI, Xenai Hemece XaHBbIpMbl), KENAiH Xblnaamabifbl (alH/MUH), KbiCbIM (aroiiMMeH) API
apKblINbl anblHFAH, MyHa anablHFbl MOMNIMETTEP caKTanagbl 4EPEKTEP XOHE XKayblH-LaLlbH (AAMMEH).

Hotuxenep: 2023 xbinbl xepen xopaem 6eniviHe GapraH 87 naumeHT wasH WarybliHa BainaHbICTbl XYTiHAI XoHe
Tapanybl 0,023% pen aHbikTangpl. LasHHbIH, Wwarybl aHbikTanFaH 50 KyHaeri opTawa Temnepatypa 27,78+5,96 6onca,
LWasHHbIH, Warybl GalikanmaraH KyHoepaeri opTalwa Temnepatypa 21,27+7,88 gen aHbiKTanabl XeHe LWasHHbIH, WaFybl
TabbInFaH KyHLepae opTalia TemnepaTtypa aiTapnblikTail xorapbl 6ongsl (p<0,001). XKbin MearingepiH canbicTbIpy kesiHae
CkopnuoH LWwary xafgannapbiHbliH 46% - bl Ky3 MeariniHae, an 34% - bl KbIC aitnapbiHaa TipkenreHi aHbIKTangp!.

KopbITbiHAbl. KnumatTblH e3repyi CKOPNMOHHBbIH, LUafFybl MEH ynaHy KayniH apTTbipybl MyMKiH. LlasHpapasiH
OencenginiriHe aya-paiibl MEH aneymeTTik-akOHOMMKanbIK dhakTopiap acep eTefi. (Anbin Tactay kepek ne?)
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Introduction

The incidence of scorpion stings is significantly
influenced by seasonal weather patterns, with climate
variables playing a crucial role in the prevalence of
scorpionism, or scorpion poisoning [1]. Scorpions are
thermophilic organisms, meaning they thrive in warm
environments, and their activity is closely linked to
temperature and other climatic conditions. As global
temperatures rise and weather patterns become more
variable, it is anticipated that the distribution and frequency
of scorpion stings will undergo a transformation, potentially
elevating the risk of envenomation in specific regions [2].
This relationship between scorpion activity and climate is
corroborated by a substantial body of evidence derived from
studies conducted in a range of geographical locations [3].

The relationship between temperature and scorpion
activity is a well-documented phenomenon. Scorpions are
more active in warmer temperatures, which leads to an
increased incidence of stings during hot seasons. For
example, in Iran, the highest incidence of scorpion stings
occurs during the summer months, with a notable
correlation between elevated temperatures and increased
sting rates [2,4].

In Mexico, regions with the highest temperatures
exhibited a 9.8% increase in scorpion sting cases for each
1°C rise in temperature [5]. In Algeria, temperature was
identified as the most significant climatic factor affecting
scorpion sting rates, with predictive models demonstrating a
strong correlation between temperature increases and sting
incidence [6,7]. The influence of humidity and precipitation
on scorpion stings is a complex one. Generally, increased
humidity and precipitation lead to a reduction in stings, as
these conditions are less favourable for scorpion activity
[2,8]. In France, scorpion events were linked to
environmental conditions such as temperature and
precipitation, although no direct correlation was found
between climatic conditions and the severity of
envenomation [9]. The rationale behind conducting this
study is the dearth of literature examining the relationship
between scorpion envenomation and climate and weather
conditions.

Metods

Meteorological Data

This study consists of scorpion envenomation patients
who applied to the emergency department of a tertiary
university hospital between 01.01.2023 and 31.12.2023.

Cases were retrieved from the hospital information
management system according to ICD-10 codes.

The study recorded the weather conditions of patients
on the days they were admitted to the hospital. The data
collected included daily average air temperature (in
Celsius), dew point (in Celsius), humidity (as a percentage),
weather condition (fair, cloudy, windy, or rainy), wind speed
(in rpm), pressure (in inches) obtained via the API where
previous data is stored, and precipitation (in inches). This
data was then matched with the patients. The data source
for this study was the WaterGround website
(https://www.wunderground.com). The study included data
from the Murtapasa region of Antalya (zip code: 07030),
where the hospital is located.

Statistical Analysis

SPSS version 27 (IBM co, USA) was used in the
analysis of the data bank prepared from meteorological
data and case numbers, while Graphpad Prism 9 program
was used in the creation of figures. Data were classified
according to their types. Categorical data were defined as
percentage and frequency. Chi-square test was applied in
the comparison of categorical data. Distribution analysis
was performed in the definition of numerical data. Data
conforming to normal distribution were stated as mean +
Standard deviation, and t-test was applied between them.
Data not conforming to normal distribution were stated as
median, minimum-maximum, and non-parametric test was
applied between them. Data with p value below 0.05 were
accepted as significant.

Results

87 of the patients who applied to the emergency
department in 2023 applied due to scorpion stings and the
prevalence was determined as 0.023%. While the average
temperature of the 50 days in which scorpion stings were
detected was 27.78+5.96, the average temperature of the
days in which no scorpion stings were observed was
determined as 21.27+7.88 and the average temperature
was observed to be significantly higher on the days in which
scorpion stings were observed (p<0.001). Table 1 shows
the relationship between meteorological changes in the
seasons and scorpion stings. No significant relationship
was observed between the change in weather conditions
and scorpion stings (p=0.132). Table 2 shows the
relationship between weather conditions and scorpion
stings.

Table 1.
Seasonal changes on scorpion stings.
Free (n=315) Sting (n=50) p-Value
Temperature (meanSD) 21.2747.88 27.78+5.96 <0.001
Dew Point (meanzSD) 10.48+7.46 15.0646.31 <0.001
Humidity (mean+SD) 54.74+21.25 51.08+22.27 0.380
Wind Speed (mean+SD) 13.6348.28 12.6445.72 0.020
Wind Gust (median, min-max) 0 (0-61) 0 (0-0) 0.424
Pressure (meanSD) 1007.7646.03 1004.24+4.50 0.014
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Table 2. In the comparison made according to the seasons, it
Condition changes on scorpion stings. was determined that 46% of the scorpion sting cases were
Free (n=315) | Sting (1=50) | p-Value seen in the autumn season, while 34% were observed in

: the winter months. A significant difference was observed
Fair 153 (%48.6) (30 (%60) between the frequency of scorpion stings and the seasons
Windy — [14(%44) |0 (p<0.001) (Figure 1).

: 0.132 The month in which scorpion stings were most
Rainy 19 (%6) 3 (%6) frequently seen was June, and a significant difference was
Cloud 129 (%41 17 (%34 observed in the distribution of cases between the months

oudy (%41) (%e34) (0<0.001) (Figure 2).
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Figure 1. Frequency and seasonal distribution of scorpion stings.
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Figure 2. Frequency of scorpion stings and distribution by months.
Discussion scorpion stings were detected was 27.78+5.96, the average

The relationship between scorpion poisoning and
climate is a complex interplay of ecological, behavioral, and
environmental factors. Scorpions, being thermophilic
organisms, are highly sensitive to climate conditions, which
significantly influence their activity and the incidence of
envenomation [10,11]. In this study we conducted on
climate conditions and scorpion poisoning in the region, we
found the average temperature of the 50 days in which
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temperature of the days in which no scorpion stings were
observed was determined as 21.27+7.88 and the average
temperature was observed to be significantly higher on the
days in which scorpion stings were observed.

Scorpion poisoning, or envenomation, represents a
significant public health concern, particularly in tropical and
subtropical regions. The clinical manifestations of scorpion
poisoning are diverse, encompassing a spectrum from mild
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local symptoms to severe systemic effects [12]. These
effects may include cardiotoxicity and neurological
complications. The severity of scorpion envenomation is
contingent upon a number of factors, including the species
of scorpion, the quantity of venom injected, and the age and
health status of the victim. The following sections provide a
comprehensive account of scorpion poisoning, its
epidemiology, clinical manifestations, and treatment
strategies [13]. Scorpion envenomation is a significant
public health issue in several regions around the world, with
the highest prevalence observed in North Africa, India,
Mexico, and the Middle East [14,15]. In Algeria, for
instance, approximately 50,000 cases are reported
annually, with a notable increase during the summer
months. The age group most affected is 15-49 years,
although children aged 5-14 have the highest mortality rates
[15]. Scorpion stings can result in severe complications,
including cardiovascular and neurological effects. In
Morocco, scorpion stings account for 60% of all poisonings,
with severe cases leading to ischaemic strokes in children
[16]. The cardiotoxic effects of the venom can cause acute
pulmonary oedema and cardiogenic shock, with a condition
known as Takotsubo cardiomyopathy being a common
outcome [17]. A novel biomarker, MR-proANP, has
demonstrated potential in predicting heart failure in children
following a scorpion sting, outperforming traditional markers
such as troponin. Treatment strategies encompass
symptomatic management and, in select cases, the
utilisation of antivenom [18].

Scorpions are known to flourish in warm environments,
and there is a growing body of evidence suggesting that
rising temperatures are associated with increased scorpion
activity and a corresponding rise in the incidence of stings.
In Morelos, Mexico, a 1°C increase in temperature was
associated with a 9.8% rise in scorpion sting cases in the
hottest regions [5]. In Iran, higher temperatures, coupled
with increased evaporation and sunshine duration, were
found to be associated with a greater incidence of scorpion
stings, particularly during the summer months [2]. In a study
by Chowell, they found that the incidence of stings is
approximately three per 1,000 individuals per year in the
municipalities of Colima and Villa de Alvarez, while in the
remainder of the municipalities, the incidence s
approximately 18-30 per 1,000 individuals per year. The
region experiences minimal precipitation, and the incidence
of stings is low during the winter months when the minimum
temperature drops below 16°C [19]. |In a study by
Needleman, they found that temperature extremes and
changes to climatic norms may have a dramatic effect on
venomous terrestrial species. As climate change affects the
distribution, populations [20]. In Algeria, temperature was
identified as the primary climatic factor influencing scorpion
sting incidence, with precipitation being a less significant
factor [6]. The impact of climate on scorpion envenomation
differs between regions. In Brazil, scorpion accidents were
concentrated in tropical climates and urbanised areas,
indicating that both environmental and human factors
contribute to the incidence of stings [21]. In France,
scorpion events have been linked to environmental
conditions, including temperature and sunshine. For
example, the specific species Buthus occitanus has been
observed to require warmer and drier environments [22].
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The socioeconomic status of affected populations can
influence the management and outcomes of scorpion
envenomation. In rural India, for instance, the limited
availability of antivenom and the tendency to seek treatment
from traditional healers can contribute to an exacerbation of
the health impact of scorpion stings [23]. The application of
predictive models based on climate data, as demonstrated
in Algeria, has the potential to inform public health planning
and resource allocation, thereby mitigating the effects of
scorpionism [6]. In our study comparison made according to
the seasons, it was determined that 46% of the scorpion
sting cases were seen in the autumn season, while 34%
were observed in the winter months. A significant difference
was observed between the frequency of scorpion stings and
the seasons.

There are some limitations in our study, the first of
which is that it is a retrospective study. We also accept that
there may be some changes in climate conditions instantly
and minute by minute. We also accept that there may be
minimal errors since weather information is obtained
through the system. Prospective multicenter studies are
needed.

Conclusion

Climate change may increase the risk of scorpion
envenomation. Scorpion activity is affected by weather
conditions.
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