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Abstract
Background: Scorpion sting is one of the serious and major
medical problems in the world. Shiraz is a tourist city and
one of the high-risk areas where a number of scorpion sting
occurs annually. The present research aimed to conduct an
epidemiological study of scorpion sting in Shiraz County.
Methods: The is a cross-sectional study performed using a
checklists to collect data about scorpionism in Shiraz health
center during 2014-2018.
Results: The results of the study showed that the total number of
scorpion stings was 844 cases. generally, 336 cases (39.8%) were
female and 508 s (59.3%) male. The results from the residential
area revealed that 817 cases (96.8%) were urban and 27 (3.1%)
were rural. The highest frequency of scorpionism happened in
the 25-34 years old group (286,33.8%) and after that 15-24 year
old (165,19.4%), 35-44 year old (157, 18.6%), 45-54 year old (108,
12.7%) groups, and the least frequency was seen in the 0-4 year
old group. The time periods between the sting and injection of
anti-venom were less than 6 hours for 822, (85.5%) of cases,
6–12 hours for 101, (11.9%) of cases and, more than 12 hours
for 21 (2.4%) cases. A total of 844 cases were recovered; 690
(81.7%) of them recovered with anti-venom and 154 (18.2%)
injured individuals recovered without any anti-venom, the sting
site was 27.6% in the foot, 57% in the hand, and 20% in the head
and trunk.
Conclusion: Shiraz is a major tourist city, and most cases of
scorpion-sting occur in summer and spring, when the tourist
population is high, so health care providers must carry out an
integrated program in those months.
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Introduction
Scorpion sting is a major and serious public health
problem in many parts of Iran.1 South and West south
regions of Iran are important areas that have reported
95% species of scorpion.2 The scorpion fauna in Iran
consists of 51 species from 18 genera in 4 families,
Buthidae 44 species, (86%), Hemiscorpiidae 5 species,
(10%), Scorpionidae 1 species, (2%), and Diplocentridae
1 species (2%). These arthropods are in motionless and
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hidden corners, and during the night, they start their
activity and go after their prey and inject their venom
into their prey.3 Scorpion venom contains a mixture of
toxin such as neurotoxin, hemotoxin, cardiotoxin and
enzyme that facilitate the effects of the toxin including
lecithinase, hyaluronidase, phospholipase, proteinase,
and coagulation or anticoagulant enzymes.4, 5 The venom
of most venomous scorpions lyses the blood cells and
causes local discoloration and painful swelling at the
site of the bite.6, 7 Although the parasitic venom of
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some lethal types does not cause local symptoms and
excessive swelling, it must be examined by a doctor
and treated with an injection of anti-scorpion serum.
In addition to damaging the red blood cells, scorpion
venom also causes neurological symptoms that include
restlessness, seizures, unbalanced gait, runny mouth,
severe skin sensitivity to touch, muscle contractions,
abdominal pain, and decreased respiratory function;
in most cases, symptoms subside within 48 hours.8, 9
The scorpion sting has varied clinical symptoms that
depend on such factors as species of scorpion, site of
injected venom, age, season, time of the sting, and the
person’s immune system.10, 11 Children and the elderly
are also more vulnerable to scorpion venom and need
more attention.10
Annually, about 1.2-1.5 million scorpion sting
cases with nearly 3000-5000 deaths are reported in
the world.12, 13 Scorpion-sting is a very important
health issue in the Mediterranean area and Africa.14,
15
The incidence of scorpion sting has been estimated
4000-5000 cases in Iran.16, 17 Although scorpion sting
is reported in all provinces, most of scorpion sting
and death occur in the south and west-south provinces
such as Khuzestan, Hormozgan, Sistan-Baluchestan,
Bushehr, Fars, and Kerman.2, 18-21 Fars province is one
of the most important areas of scorpion sting in the
southwestern region of Iran, and every year, there are
numerous cases of scorpion stings and sometimes
death cases are reported due to scorpion stings.9, 22,
23
Shiraz County is one of the major foci of scorpion
sting in Fars province. It has a varied climate and is a
historical city with an ancient and new architectural
texture. Therefore, it is one of the important foci for
scorpion habitat, and many domestic and foreign
travelers visit this province every year.1, 23, 24 Recently,
some researchers have conducted studies on the
clinical signs of scorpion stings in the province.9 The
present study aimed to conduct an epidemiological
study of scorpion sting in Shiraz city.

Methods
Study Area
Shiraz (known as the capital of Fars province) is
located in (N 52°32′E′37°29), the southwest of Iran
(Figure 1); it is bounded on the north by Marvdasht
and Ardakan, on the west by Mamasani and Kazerun,
on the south by Farashband, Firoozabad, Jahrom
and Fasa, and on the east by Estahban, Neyriz and
Arsanjan. Shiraz covers an area of 178,191 square
kilometers. Its length is 40km and its width 15 to
30 km; it it has spread in an area of 1268 square
kilometers. According to the latest census in 2019,
the population of Shiraz is over 1,566,000. It has a
moderate and relatively warm climate, and the average
annual temperature is 18 degrees Celsius. The annual
rainfall in Shiraz is 337.8 millimeters.
Data Collection
This is a descriptive cross-sectional study. Data
were collected using a checklist that was completed
for every patient, indicating age group, gender, the
region of residence, month, season, site of sting on
the body, sting time during night and day, interval
time between sting and reaching the hospital (hours),
interval time between sting and antivenin injection
(hours), and injection method of antivenin.
Statistical Analysis
In the next step, the data were analyzed using
SPSS 20, as well as descriptive statistics and chisquare and t-tests.
Results
Overall, 844 cases of scorpion-sting were recorded
from Shiraz, during 2014-2018. Analysis of study
results showed that the highest incidence of scorpion

Figure 1: Map of the study area, Shiraz city, Fars province, Southern Iran, 2014-2018
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Table 1: Number and percentage of scorpion-sting in Shiraz
during 2014-2018
Years
Number
Percentage
2014
29
3.43%
2015
154
18.25%
2016
150
17.80%
2017
266
31.51%
2018
245
29.02%
Total
844
100%

sting cases occurred in the year 2017 (31.4%), followed
by 2018 (29.02), 2015 (18.2%), 2016 (17.7%), and 2014
(3.4%) (Table 1, Figure 2).
Most victims of scorpion stung were in the urban
areas (817=95%) and rural areas (=283.2%).
The greatest rate of scorpion sting occurred in the
25-34 year old group (33.8%), followed by 15-24 year
old (19.4%), 35-44 year old (18.6%), and 45-54 year
old (12.7%) groups; and the least cases were the 0-4
year old group. The number of scorpion sting of the

females and males was 336 (39.8%) and 508 (59.9%),
respectively. Of 844 scorpion stung cases, 68 (8.05%)
were observed on the head and neck, 439 (52.1%) on
the hands, 235 (27.8%) on the legs, and 102 (12.8%) on
the trunk areas (Table 2). The times elapsed between
the sting and injection of anti-venom were less than 6
hours for 822 cases (85.5%), 6-12 hours for 101 (11.9%)
cases, more than 12 hours for 2.4% of them. A total of
844 cases were recovered (154=18.2% of cases), the
rest of them had not received any anti-venom, and 690
cases (81.7%) recovered with anti-venom.
Discussion
Scorpion sting is one of the most important medical
problems in Iran. Factors such as various species of
scorpions, climatic conditions, building conditions of
houses, and the occupations status of people (agriculture,
animal husbandry, etc.) have made Iran a high risk
area for scorpion stings and in some cases death due

Figure 2: Frequency of scorpion-sting in Shiraz during 2014-2018
Table 2: Frequency and percentage of scorpion stings according to age groups, gender, residential area, sit of the sting in Shiraz during
2014-2018
Year
2014
2015
2016
2017
2018
Total
Number, (%) Number, (%)
Number, (%) Number, (%)
Number, (%) Number, (%)
Age
0-4
0 (0.00)
1 (0.64)
2 (1.33)
0 (0.00)
1 (0.40)
4 (0.47)
Group
5-9
0 (0.00)
2 (1.29)
6 (0.4)
3 (1.12)
0 (0.00)
11 (1.30)
10-14
0 (0.00)
3 (1.94)
3 (2)
3 (1.12)
6 (2.44)
15 (1.77)
15-24
2 (6.89)
34 (22.00)
28 (18.66)
48 (18.04)
53 (21.63)
165 (19.54)
25-34
15 (51.72)
59(38.00)
51(34.00)
81(30.45)
80(31.65)
286(33.88)
35-44
6 (20.68)
20 (12.98)
28 (18.66)
55 (20.67)
48 (19.59)
157 (18.60)
45-54
3 (10.34)
21 (13.63)
16 (10.66)
43 (16.16)
25 (10.20)
108 (12.79)
55-64
2 (6.89)
9 (5.84)
9 (6.00)
19 (7.14)
17 (6.93)
56 (6.63)
Upper 64
1 (3.44)
5 (3.24)
7 (4.66)
14 (5.26)
15 (6.12)
42 (4.97)
Total
29 (100)
154 (100)
150 (100)
266 (100)
245 (100)
844
Gender
Femalemale
3 (10.34)
69 (44.80)
53 (35.33)
102 (38.34)
109 (44.48)
336 (39.81)
26 (89.65)
85 (55.19)
97 (64.66)
164 (61.65)
13 6(55.51)
508 (60.18)
Residential area Urban
20 (68.00)
154 (100)
150 (100)
248 (92.10)
245 (100)
817 (96.80%)
Rural
9 (31.00)
0 (0.00)
0 (0.00)
18 (6.76)
0 (0.0)
27 (3.19%)
Site of sting
Head and neck 1 (3.44)
0 (0.00)
14 (9.33)
21 (7.89)
32 (13.06)
68 (8.05)
Hand
10 (34.48)
132 (85.71)
81 (0.54)
99 (37.21)
117 (47.76)
439 (52.01%)
Leg
18 (62.06)
19 (12.33)
54 (0.36)
87 (32.70)
57 (23.26)
235 (27.84%)
trunk
0 (0.00)
3 (1.94)
1 (00.66)
59 (22.18)
39 (15.91)
102 (12.08)
Total
29
154
150
266
245
844
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to scorpion stings, but unfortunately little attention has
sometimes been paid.25, 26
In this epidemiological study, there were 844
identified cases of scorpion sting in Shiraz during
2014-2018; the highest incidence (245 cases) was in
2017and the lowest cases (28 cases) were seen in 2014.
Results of this study showed that the rate of
scorpion sting among males (59.9%) was more
among females (39.8%); this study is in accordance
with a recent study conducted by Saneizadeh et al.
from July 2012 to 2016 on scorpion stings in Shiraz,9
which reported the rate of scorpion stings in men
(59%) and women (41%).9 A recent study conducted by
Firooziyan et al. in West Azerbaijan Province revealed
that the rate of scorpion stings in men was 53.6%
and in women 46.4%, respectively.27 In the study by
Dehghani et al. in Kashan, the rate of scorpion sting
was reported to be 53.04% for males and 46.95% for
females.28 Al-Sadoon and Jarrar reported that most
victims were male (61.8%) in Saudi Arabia.28, 29 In
the study on scorpion stings by Fenik Sh. Hussen in
Kurdistan region of Iraq, the rate of scorpion stings
was reported 48.9% in men and 44.6% in women.30
These results are different from those of Shahi et al. in
Rudan County, which stated that the rate of scorpion
stings in female was 59%.31, 32 However, in general, the
rate of scorpion stings in men was higher due to more
occupational activity (such as agriculture, animal
husbandry, their greater presence in the desert, etc.).
Based on the distribution of residential area, the
highest percentage (96.8%) of scorpion sting occurred
in urban areas and3.2% was seen in rural areas.33
These results are consistent with those of Kassiri et
al. in Masjed Soleyman and Mahshahr, and the rate of
scorpion sting was 69.7%) in urban areas (and 63.2% in
rural areas, respectively.34, 35 In addition, the results of
the study are consistent with the findings of Dehghani
et al. in Kashan that reported that 73.5% of scorpion
sting was seen in urban areas.28 Vazirianizadeh et al.
have reported 60% of scorpion sting cases in rural
areas of southwestern Iran.28 Our study results are
not in the same line with the findings of Shahi et al.
that have reported the highest percentage (71.1%)
of sting in rural areas of Roudan.36 The author has
mentioned one of the most important reasons for this
increase in sitting and standing on the ground, as well
as walking barefoot and insufficient coverage on rural
lands. The results of urban and rural classification
of scorpion stings can be an important factor in the
control and management of scorpion stings as well
as the production of effective anti-venom due to the
spread and dispersion of scorpion species in these
areas.
In this study, the relationship between age group
and rate of scorpion sting demonstrated that the
highest rate of scorpion stings was shown to be among
108

the 25-34 year old group (33.8%), and after that 1524 year old group (19.5%). This study is consistent
with that conducted by Kassiri et al. in Abadan that
have reported the highest rate of scorpion stings in
the young age group of 15 to 25 years (25.9%).37
Also, Firooziyan in West Azerbaijan province has
announced the highest number of scorpion victims in
the age group of 24-45 years old.27 The reasons for this
increase can be attributed to the greater occupational
and social activity of these two groups. Children under
four years old were the least frequent group (0.4%).
This finding was in agreement with the result of Shahi
et al. in Roudan; they reported the highest percentage
in 25-44 year old group.36
The most injured parts of the body were the
hands (52.1%), legs (27.8%), trunk (12.08), head
and neck (8.05%). In the study by Shahi et al., the
hands (41.2%) were the most site of scorpion sting.31
Talebian et al. reported that 64.3% of scorpion stings
were in people who had been stung on the leg.38 This
result is in the same line with those of Kassiri et al.
in Masjed-Soleiman.2
The extent and severity of the damage and
symptoms of this scorpion sting depend on such
factors as age, gender, area of residence, and location
of the bite.10 Due to the climatic conditions of Shiraz,
vector-borne diseases such as leishmaniasis and
myasis are also common.39-41 The result of this study
showed that young males were a high-risk group in
scorpionism; therefor, the results of this study can
help us to plan and use effective control methods, such
as awareness and education.42 It can identify the risk
factors of scorpion sting for planning the preventive
ways of scorpion stings.
Conclusions
In this study, it was shown that Shiraz was one of the most
dangerous areas for scorpion stings in southwestern Iran;
considering the importance of this issue, it is suggested
that more phonestic studies should be conducted to
determine the fauna and scorpions of the region. Also,
appropriate training and control measures in the field of
scorpion stings should be done in urban and rural areas.
Acknowledgment
Many appreciations and thanks to all colleagues and staff
of the Health Centers in Shiraz County, Shiraz University
of Medical Sciences, that helped us for data collection.
Conflict of Interest: None declared.
References
1

Rafizadeh S, Rafinejad J, Rassi Y. Epidemiology
of scorpionism in Iran during 2009. Journal of
J Health Sci Surveillance Sys َApril 2021; Vol 9; No 2

Scorpion-sting in Shiraz

arthropod-borne diseases. 2013;7(1):66.
2

Kassiri H, Khodkar I, Yousefi M, Kasiri N, Lotfi M.
Descriptive-Analytical Evaluation of Scorpion Sting
Incidence in Mas-jed-Soleyman County, Southwestern
Iran . Entomology and Applied Science Letters.
2019;6(2):13-9.

3

Chomaili B, Moghisi A, Zare-Mirakabadi A. Guide
line in treatment of Scorpion bite. 1, editor. Tehran:
Ministry of Health Publication Center. 2008.

4

Ahmadi S, Knerr JM, Argemi L, Bordon KC, Pucca
MB, Cerni FA, et al. Scorpion venom: detriments and
benefits. Biomedicines. 2020;8(5):118.

5

Quintero-Hernández V, Jiménez-Vargas J, Gurrola G,
Valdivia H, Possani L. Scorpion venom components that
affect ion-channels function. Toxicon. 2013;76:328-42.

6

Luna-Ramirez K, Tonk M, Rahnamaeian M, Vilcinskas
A. Bioactivity of Natural and Engineered Antimicrobial
Peptides from Venom of the Scorpions Urodacus
yaschenkoi and U. manicatus. Toxins. 2017;9(1):22.

7

8

9

10

Chadha JS, Leviav A. Hemolysis, renal failure, and
local necrosis following scorpion sting. JAMA.
1979;241(10):1038-.
Meena KR, Bansal A, Dagal K. A STUDY ON
THE CLINICAL PROFILE AND OUTCOME
OF CHILDREN WITH SCORPION STING IN
TERTIARY CARE HOSPITAL JHALAWAR,
RAJASTHAN. International Journal of Medical and
Biomedical Studies. 2020;4(5).
Sanaei-Zadeh H, Marashi SM, Dehghani R.
Epidemiological and clinical characteristics of
scorpionism in Shiraz (2012-2016); development
of a clinical severity grading for Iranian scorpion
envenomation. Medical journal of the Islamic Republic
of Iran. 2017;31:27.
Kamali K. Identification of important scorpion in
Khuzestan. Scientific Journal in Agriculture, Chamran
University Ahvaz. 1984;1:34-5.

17

Dehghani R, Charkhloo E, Seyyedi-Bidgoli N,
Chimehi E, Ghavami-Ghameshlo M. A Review on
Scorpionism in Iran. Journal of arthropod-borne
diseases. 2018;12(4):325.

18

Hosseininasab A, Alidoosti K, Torabinejad M.
Epidemiologic characteristic and predisposing factors
of scorpion sting in the south of Kerman province.
Journal of Medical Council of Islamic Republic of
IRAN. 2009;27(3).

19

Nejati J, Mozafari E, Saghafipour A, Kiyani M. Scorpion
fauna and epidemiological aspects of scorpionism in
southeastern Iran. Asian Pacific journal of tropical
biomedicine. 2014;4:S217-S21.

20 Moosavy SH, Shahi M, Rafinejad J, Zare S, Madani A,
Navidpour S. Epidemiological aspect of scorpion sting
in Bandar Abbas, Iran, during 2009–2011. Electronic
physician. 2016;8(4):2286.
21

Karataş A, Garkheloo MM, Uçak M. Contribution
to the distribution of the scorpions of Iran:
(Arachnida: Scorpiones). Zoology in the Middle East.
2012;55(1):111-20.

22 Ebrahimi M, Azizi K, Moemenbellah-Fard MD,
Fakoorziba MR, Soltani A. Morphometry Indices of
the Black Fat-tailed Scorpion Androctonus crassicauda
(Scorpiones Buthidae), from Fars Province, Southern
Iran. Journal of Entomology. 2015;12(1):39-47.
23

Kassiri H, Kasiri N, Dianat A. Species composition, sex
ratio, geographical distribution, seasonal and monthly
activity of scorpions and epidemiological features of
scorpionism in Zarrin-dasht County, Fars Province,
Southern Iran. Asian Pacific Journal of Tropical
Disease. 2015;5:S99-S103.

24 Bijanzadeh E, Mokarram M, Naderi R. applying
spatial geostatistical analysis models for evaluating
variability of soil properties in eastern Shiraz, Iran.
Iran Agricultural Research. 2015;33(2):35-46.
25

Ozkan O, Kat I. Mesobuthus eupeus scorpionism
in Sanliurfa region of Turkey. Journal of Venomous
Animals and Toxins including Tropical Diseases.
2005;11(4):479-91.

26

Al-Sadoon M, Jarrar B. Epidemiological study of
scorpion stings in Saudi Arabia between 1993 and 1997.
Journal of venomous animals and toxins including
tropical diseases. 2003;9(1):54-64.

27

Firooziyan S, Sadaghianifar A, Rafinejad J, Vatandoost
H, Bavani MM. Epidemiological Characteristics of
Scorpionism in West Azerbaijan Province, Northwest
of Iran. Journal of Arthropod-Borne Diseases.
2020;14(2):193.

11

Soleglad ME, Fet V. High-level systematics and
phylogeny of the extant scorpions (Scorpiones:
Orthosterni). Euscorpius. 2003;2003(11):1-56.

12

Dehghani R, Arani MG. Scorpion sting prevention and
treatment in ancient Iran. Journal of traditional and
complementary medicine. 2015;5(2):75-80.

13

Chippaux J-P. Emerging options for the management of
scorpion stings. Drug design, development and therapy.
2012;6:165.

14

Fatani AJ. Snake venoms and scorpion venom research
in the Middle East: A Review. Clinical Toxinology:
Clinical Toxinology. 2013:1-24.

28

Prendini L. Further additions to the scorpion fauna
of Trinidad and Tobago. The Journal of Arachnology.
2001;29(2):173-89.

Dehghani R, Vazirianzadeh B, Nasrabadi MR,
Moravvej SA. Study of scorpionism in Kashan in
central of Iran. Pak J Med Sci. 2010;26(4):955-8.

29

Jarrar BM, Al-Rowaily MA. Epidemiological aspects
of scorpion stings in Al-Jouf province, Saudi Arabia.
Annals of Saudi medicine. 2008;28(3):183-7.

30

Hussen FS, Ahmed ST. Epidemiological and Clinical
Aspects of Scorpion Stings in Kurdistan Region

15

16

Dehghani R, Rafinejad J, Fathi B, Shahi MP, Jazayeri
M, Hashemi A. A retrospective study on Scropionism
in Iran (2002–2011). Journal of Arthropod-Borne
Diseases. 2017;11(2):194.

J Health Sci Surveillance Sys April 2021; Vol 9; No 2

109

Bagheri M, Alipour H, Keshawarz A

of Iraq. Polish Journal of Environmental Studies.
2020;30(1):629-34.
31

Shahi M, Habibi-Masour R, Salehi M, GhasemiNang M, Rafizad E, Abbasi M, et al. Scorpions and
Scorpionism in Roudan County, Southern Iran. Journal
of Arthropod-Borne Diseases. 2019;13(4):353.

32

Soleimani-Ahmadi M, Vatandoost H, Zare M, Alizadeh
A, Salehi M. Community knowledge and practices
regarding malaria and long-lasting insecticidal nets
during malaria elimination programme in an endemic
area in Iran. Malaria journal. 2014;13(1):1-7.

33

Ebrahimi V, Hamdami E, Moemenbellah-Fard MD,
Jahromi SE. Predictive determinants of scorpion
stings in a tropical zone of south Iran: use of mixed
seasonal autoregressive moving average model. Journal
of venomous animals and toxins including tropical
diseases. 2017;23.

34

35

36

110

Kassiri H, Khodkar I, Yousefi M, Kasiri N, Lotfi M.
Descriptive-Analytical Evaluation of Scorpion Sting
Incidence in Masjed-Soleyman County, Southwestern
Iran. Entomology and Applied Science Letters.
2019;6(2):13-9.
Kassiri H, Kasiri A, Kasiri E, Abdian P, Matori F, Lotfi
M. Epidemiological characteristics and incidence rate
of definite scorpion stings in Mahshahr County, Iran:
multivariate analysis of 1 635 cases. Asian Pacific
Journal of Tropical Disease. 2015;5(1):80-4.
Shahi M, Habibi-Masour R, Salehi M, GhasemiNang M, Rafizad E, Abbasi M, et al. Scorpions and

Scorpionism in Roudan County, Southern Iran. Journal
of Arthropod-Borne Diseases. 2019.
37

Kassiri H, Lotfi M, Ebrahimi A. Epidemiological,
clinical charachterictics and outcome of scorpion
envenomation in Abdanan County, Western Iran:
An analysis of 780 cases. Indo American Journal of
Pharmaceutical Sciences. 2017;4(8):2692-701.

38

Talebian A, DOROUDGAR A. Epidemiologic study of
scorpion sting in patients referring to Kashan medical
centers during 1991-2002. 2006.

39

Akbarzadeh K, Rafinejad J, Alipour H, Biglarian
A. Human myiasis in Fars province, Iran. Southeast
Asian Journal of Tropical Medicineand Public Health.
2012;43(5):1205.

40 Karimian F, Vatandoost H, Rassi Y, Maleki-Ravasan
N, Choubdar N, Koosha M, et al. wsp-based analysis of
Wolbachia strains associated with Phlebotomus papatasi
and P. sergenti (Diptera: Psychodidae) main cutaneous
leishmaniasis vectors, introduction of a new subgroup
wSerg. Pathogens and global health. 2018;112(3):152-60.
41

Alipour H, Raz A, Zakeri S, Djadid ND. Molecular
characterization of matrix metalloproteinase-1
(MMP-1) in Lucilia sericata larvae for potential
therapeutic applications. Electronic Journal of
Biotechnology. 2017;29:47-56.

42

Isazadehfar K, Eslami L, Entezariasl M. Epidemiology
of Scorpionism in southwest, Iran, 2008. Iranian
Journal of Epidemiology. 2013;8(4):54-60.

J Health Sci Surveillance Sys َApril 2021; Vol 9; No 2

