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Abstract: Problem statement: The epidemiological information about arthropods bites/sting in 
Criciúma region no was reported. The aim of this Research was to draw the epidemiologic profile of 
accidents with arthropods in Criciúma region. Approach: The information regarding accidents with 
arthropods from 1994-2006 was prospectively collected from SINAN (System of Injury Notification 
Information) files of the 21a Municipal Health Secretary of Criciúma region. Was calculated the 
frequency for each variable studied and incidence coefficient for period of study. Results: Results 
were recorded 1821 notifications of accidents with arthropods in region studied. The numbers of 
occurrence increased along of the years studied. The arthropod that most result in accidents was the 
spider with 1,126 (75.9%) cases followed by Honeybees and others Arthropods with 149 (10.0%) 
cases, Caterpillars including Lonomia genus and others genera (54/3.7%) and scorpions with the least 
number of accidents with 6 (0.4%) cases. The incidence of accidents every thousand inhabitants had a 
significant increase starting in the year of 2000. The majority of accidents occurred in the warmest 
months, increasing in the spring and summer seasons. Was recorded more than twice of accidents with 
arthropods in Urban area than in rural areas. The Chi-square test revealed that the frequency of 
accidents between locations and type of arthropods is different. Likewise, the number the victims and 
activity type in moment of the bite/sting had been a differ behavior between arthropods type. However, 
the number of accidents involving victims of male and female gender is equal. Conclusion: 
Epidemiological studies of this type in the extreme south of Santa Catarina are scarce. Only few 
studies have reported the patterns of occurrence and incidence of accidents with poisonous animals. 
These and other studies are of great importance for implementation of measures mitigation programs 
and education for people, especially for those living in rural areas. 
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INTRODUCTION 

 
 The Arthropoda comprise by far the most diverse 
animal phylum with more than 750,000 species 
described worldwide[1]. The vast majority of species are 
inoffensive and many are of great economic and social 
importance. Bees, for example, are important for the 
maintenance of plant biodiversity, since this insect is 
the main responsible for pollination of higher plants[2]. 
Naturally, many insects present predatory and defensive 
behavior based on toxic substances. Since man is part 
of the ecosystem, it is subject to the same conditions as 
any natural organism. 

 Thus, some insects can cause accidents to relevant 
medical importance, but always linked to defensive 
behavior of animals and associated with anthropogenic 
disturbances on the habitat of these animals[3,4]. In 
Brazil, accidents with arthropods of the most 
importance was recorded with spiders, scorpions, 
caterpillars, honeybees and wasps[3].  
 Three genera of spiders have greater medical 
importance in Brazil: Loxosceles (brown spider), 
Phoneutria (trap spider) and Latrodectus (widow black). 
The local pain is the most frequent symptom and may 
occurred edema, sweating, fasciculation muscular. In 
more serious cases can result in tachycardia, 
hypertension and vomiting[3,5]. 
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 Scorpions stinging is a severe health problem in 
tropical regions of the world, mainly in countries of the 
Africa, South Asia and Americas[6-8]. In Brazil many 
cases of accidents with scorpions are recorders for year, 
representing an average of 50 notifications per year[9]. 
In World, were described approximately 1500 species 
of scorpions distributed into 16-20 families in different 
classifications proposed[10]. Three species of the Tityus 
genera are responsible for accidents in Brazil and arise 
medical importance:   Tityus    serrulatus,    T. 
bahiensis    and T. stigumurus[5]. The scorpionic venom 
consist in a blend of proteins and peptides of low 
molecular weight that inhibit potassium channels as 
well as alter sodium channel acting on specific sites 
in the nerve endings of the sympathetic and 
parasympathetic system and bone releasing 
epinephrine, norepinephrine and acetylcholine. These 
neurotransmitters, released as a result of poisoning, 
are responsible for systemic manifestations[11]. 
Moreover, very severe pain is common in the region 
of scorpion sting. 
 The majority of accidents caused by caterpillars 
occur in individuals exposed to foliage in contact with 
vegetation. Lonomia is the genus of major medical 
importance[12]. The poison of these Lepidoptera led to 
allergic reactions, according to the sensitivity of each 
victim. The principal bee that cause accidents in Brazil 
is the bees the Apis genus. Accidents with bees, wasps 
and ants may induce allergic reactions, causing great 
discomfort or even leading to death because many 
products of these insects are also capable of causing 
allergic responses in sensitized people[13]. None 
information about mainly genus of the wasps and ants 
is recorded, however, knows that the genus of ant 
Solenopsis, commonly known by the “fire ant” or wash-
feet, is medicinally important. 
 Epidemiologic studies were concentrated in 
Southeast, North e Northeast of Brazil[14,15], and in 
general they are  restricts to epidemiological studies 
about snake bites[16]. In Southern Brazil, epidemiologic 
studies are scarce, and no study has examined the 
epidemiologic profile of accidents with arthropods[13,17]. 
Thus, the aim of this study is to draw the epidemiologic 
profile of accidents with arthropods in Criciúma region, 
southern Santa Catarina state in Brazil and describe the 
clinical aspects of these accidents.  
 

MATERIALS AND METHODS 
 
 Criciúma region (Fig. 1) is the socioeconomic 
province composed by folloing 11 municipalities: Içara, 
Lauro Müller, Morro da Fumaça, Nova Veneza, 
Siderópolis,  Urussanga,   Forquilhinha,  Cocal  do  Sul, 

 
 
Fig. 1: Studied area of arthropods bites and stings. Map 

of Brazil with the location of Santa Catarina 
state and Criciúma region 

 
Treviso, Orleans and Criciúma, the headquarters 
county. The study area is located southern of Santa 
Catarina state, Brazil. The region is inserted in the 
Atlantic Forest biome. The climate is mesotermic with 
average annual temperature range 22,3°C and rainfall 
distributed throughout the entire year (rainfall ranges 
from 1200-1660 mm year−1)[18]. The economy the 
municipalities are predominantly rural and occupied a 
total around 2 640 000 square km, and the human 
population is around 340000 inhabitants[19]. 
 Epidemiological information regarding accidents 
occurring with arthropods from 2000-2006 was 
prospectively collected from System of Injury 
Notification Information (SINAN) files of the 21a 
Municipal Health Secretary. Epidemiological data were 
recorded including age, gender, geographical location 
where accident occurred (rural or urban), bite site 
(location of the sting/bite on the victim’s body), activity 
type and frequency per months. Moreover, were 
collected clinical information about administration of 
antivenom, cases evolution and time until health service 
assistance. Were calculated the frequency for each 
variable studied and incidence coefficient. 
 Statistical analysis was performed using the 
Pearson Chi-squared test to verify similarities between 
the proportions reported for the groups of arthropods, 
using R program[20] and values of p≤0.05 were 
considered significant.  
 

RESULTS 
 
 Were recorded 1821 notifications of accidents 
with arthropods in region of the study and 337 cases 
of envenomation the arthropod was not indentified. 
The numbers of occurrence come has increased along 
of the years. The Table 1 showed the frequency of 
accidents for year in the period of study and numbers 
of accidents per animal types. 
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Table 1:  Frequency of accidents for year of the epidemiological data involving different arthropods in Criciúma region, Santa Catarina, Brazil 
Arthropod type 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Total for arthropod type (%) 
Spider 5 18 37 33 29 80 59 121 125 142 147 178 152 1,126  (75.9) 
Scorpion 1 0 0 0 0 0 0 1 1 1 0 1 1 6  (0.4) 
Honeybee 1 0 0 0 0 2 1 11 6 14 33 43 38 149 (10.0) 
Caterpillar Lonomia 0 0 0 1 2 1 1 2 1 0 2 2 1 13 (0.9) 
Other caterpillars 0 0 0 0 0 0 0 2 2 4 5 17 11 41 (2.8) 
Other arthropods 0 0 0 1 0 8 6 15 6 18 24 31 40 149 (10.0) 

Total for year 7 18 37 35 31 91 67 152 141 179 211 272 243 1,484a                    (100.0) 
a: The information about the arthropod responsible for the accident was missing in 337(18.5%) cases 
 
Table 2: Frequency per sex, origin (rural or urban) and activity type of the epidemiological data involving different arthropods in Criciúma 

region, Santa Catarina, Brazil 
Parameters Spider Scorpion Honeybee Caterpillar Lonomia Other caterpillars             Other Arthropods Total Statistic  

Man 562 2 95 10 15 70 754 χ2 = 18.2491 
Women 564 4 55 3 26 79 731            p = 0.00265*  
Total 1126 6 150 13 41 149 1,485a  
      
Urban 794 2 105 9 32 107 1,049 χ2 = 1.8925 
Rural 319 2 44 4 9 42 420            p = 0.8638 
Total 1,113 4 149 13 41 149 1,469b  
 
Working 537 4 72 7 10 65 695 χ2 = 9.5469 
Leisure 549 2 73 6 28 79 737           p = 0.08914 
Total 1,086 6 145 13 38 144 1,432c  
a: In 336 cases this information was unknown; b: 352 cases with insufficient information in SINAN files; c: In 389 cases this information was 
unknown; *: Significant at 0.01%  
 

 
 
Fig. 2:  Incidence of accidents involving different arthropods in Criciúma region, Santa Catarina, Brazil 
 

 
 
Fig. 3: Frequency of accidents per months and arthropod type in Criciúma region, Santa Catarina, Brazil. In 337 

cases none information were recorded in SINAN files 
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Table 3: Frequency of accidents per bite/sting site and age of the epidemiological data involving different arthropods in Criciúma region, Santa 
Catarina, Brazil 

Parameters Spider Scorpion Honeybee Caterpillar Lonomia Other caterpillars Other arthropods  Total (%) 
Local bite/sting:        
Head 57 0 45 1 2 37 142 (10.0) 
Arm 93 0 12 1 8 21 135 (9.5) 
Forearm 64 1 7 3 8 12 95 (6.7) 
Hand 185 1 23 1 6 17 233 (16.4) 
Fingers hand 166 1 5 1 7 9 189 (13.3) 
Trunk 72 0 17 2 2 14 107 (7.5) 
Thigh 66 0 3 0 1 5 75 (5.3) 
Leg 129 2 4 1 3 6 145 (10.2) 
Feet 155 1 6 1 2 11 176 (12.4) 
Fingers feet 89 0 20 1 1 13 124 (8.7) 
Total 1,076 6 142 12 40 145 1,421a (100.0) 
Age (years):        
<1 Year old 14 1 1 1 1 2 20 (1.4) 
1-4 65 0 5 2 0 11 83 (5.6) 
5-9 52 0 5 0 5 21 83 (5.6) 
10-14 72 0 7 0 8 20 107 (7.2) 
15-19 107 1 26 2 3 7 146 (9.8) 
20-34 320 2 53 3 6 38 422 (28.4) 
35-49 265 1 36 2 8 28 340 (22.8) 
50-64 152 1 9 3 8 16 189 (12.7) 
65-79 74 0 6 0 2 6 88 (5.9) 
80 or more 9 0 2 0 0 0 11 (0.7) 
Total 1,130 6 150 13 41 149 1,489b (100.0) 
a: In 400 cases this information was unknown, b: 332 cases with insufficient information in SINAN files 
 
Table 4: Frequency of accidents for group admission and evolution case for arthropod type 
Parameters Spider Scorpion Honeybee Caterpillar Lonomia Other caterpillars Other arthropods  Total (%) 
Group admission         
Mild  817 4 110 12 36 114 1,093 (77.8) 
Moderate 232 2 30 1 4 25 294 (20.9) 
Grave 17 0 1 0 0 0 18 (1.3) 
Total 1,066 6 141 13 40 139 1,405a (100.0) 
Evolution         
Cure 1,041 6 139 13 38 140 1,377 (98.4) 
Cure with sequelae 15 0 2 0 0 4 21 (1.5) 
Death 0 0 1 0 0 0 1 (0.1) 
Total 1,056 6 142 13 38 144 1,399b (100.0) 
a: In 416 cases this information was unknown, b: 422 cases with insufficient information in SINAN files 
 
The arthropod that most result in accidents was the 
spider with 1,126 (75.9%) cases, followed by 
Honeybees and Others Arthropods with 149 (10.0%) 
cases, Caterpillars including Lonomia genus and others 
genera (54/3.7%) and Scorpions with de least number 
of accidents with 6 (0.4%) cases.    
 The incidence coefficient for arthropod accidents 
from 1994-2006 is showed in Fig. 2. The incidence of 
accidents every thousand inhabitants had a significant 
increase starting in 2000. The frequencies of accidents 
per months   are   shown   in Fig. 3. The   majority   of 
accidents occur in the warmest months, increase in the 
spring and summer seasons and turning to decrease in 
the last autumn and in months of winter. These pattern 
was extensively treated in others researchers[13,16,17].  
 Were recorded more than twice of accidents with 
arthropods in Urban area, 71.4% (n = 1,049) whereas 

only 28.6% (n = 420) were from rural areas (Table 2). 
The Chi-square test revealed that the frequency of 
accidents between locations and type of  arthropods is 
different, since the statistic null hypothesis was rejected 
(χ2 = 1.8925, p = 0.86). Likewise, the number the 
victims and activity type in moment of the bite/sting 
have been a differ behavior between arthropods type, 
once statistic null hypothesis was rejected (χ2 = 9.5469, 
p = 0.089). However, the number of accidents involving 
men and women was statistically equal (Table 2). In 
these case the statistic null hypothesis was accepted (χ2 

= 18.2491, p = 0.002).  
 The anatomic region that suffered more stings are 
hands (16.4%, n = 233, Table 3), followed by the 
fingers hand, feet, legs, head, arm, fingers feet, trunk, 
forearm and thigh (10.0, 9.5, 6.7, 13.3, 7.5, 5.3, 10.2, 
12.4 and 8.7%, respectively, Table 3). Moreover, a 
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higher accident frequency of 28.4% (n = 422, Table 3) 
was observed in the age group 20-34 years old, 
followed by 35-49 age group (22.8%).  
 In 1,093 (77.8%) patients had mild envenoming, 
whereas 294 (20.9%) had moderate and 18 (1.3%) 
grave envenoming (Table 4). None information about 
arthropod species involved in moderate or grave cases 
may be due to lack of information in the records. In 
addition, only one death was recorded in SINAN files 
and 98.4% of the patients recovery, however, 21 (1.5%) 
of the patients recovery with sequelae. 
 

DISCUSSION 
 
 We recorded a total of 1821 cases of accidents 
with arthropods in the studied region, however in 337 
cases no information about animal, age, locality, 
gender, year, were available. This result shows that 
the SINAN files are not accurately filled. This issue is 
very mentioned in literature and two mainly 
difficulties are highlights: (i) The patient not carry the 
animal for the medical center toward possible the 
identification, or, (ii) The health agents are haven’t 
able for this[13,17].  Another issue that needs to be 
discussed is the lack of commitment to the filling of 
SINAN form by the health agent [21]. The system was 
initially created to manage the demand for serum for 
the treatment of these accidents with poising animals, 
which was in crisis in the decade of 80th in Brazil[22].  
 The registers of arthropods bites and stings 
increased from 1994 to 2006 (Fig. 3). The increase in 
the number of cases may be the result of the increase 
of urban population. This framework is supported, 
since the number of reported cases is much higher in 
urban centers (Table 2).  Another support to this 
hypothesis is incidence to 1000 habitants on that 
accelerated growth in the last six years (Fig. 2). The 
urbanization and the expressible growth of the cities 
may be one of the factors for the increase of 
arthropods stinging. The extension and perturbation of 
their natural habitat, the animals begin to inhabit other 
environments in the city[23].  
 The spiders and scorpion, for example, are 
arthropods that present nocturnal habits and live into 
or near of our houses. The majority of encounters 
between theses arthropods and humans may happen 
here. This justifies the 794 (71.3%) register of the 
spider bites in urban area against 319 (28.7%) register 
for rural area. In these localities there is a more 
number of forest remainder and more environments 
whereas these animals can be live. Then in Urban area 
the arthropods living surrounding or into de 
residencies, in beds, shoes and clothing. When 

accidentally squeeze or forebodingly threat the 
arthropod sting/bite the victims[24].         
 The incidence of accidents with arthropods in men 
and women was statistically equal (Table 2). We 
believe that the potential victim is a result of chance. 
That is, the encounter with the Arthropod concerned. 
The anatomic region that suffered the most stings/bites 
appears to be far more dependent of the chance than on 
the preference of the stinging arthropod. The accidents 
with arthropods can usually be prevented by simple, 
personal and domestic measures such as, checking 
shoes, clothing and beds, sealing holes and cracks in 
walls of the houses reducing hiding places[17,24]. The 
predominant age group of the victims was 20-34 years 
old followed by 35-49 age group, which consist with 
data from the literature[25,26]. This parcel of 
population correspond a more active group as 
economically as in leisure times.  
 In worldwide few species can be cause fatal 
accidents in humans. Nevertheless, the majority of 
accidents received in medical centers in Carboniferous 
region are classified as mild envenoming, however, the 
considerable number of cases were recorded as 
moderate (415, 21.53%). This is not observed in 
accidents with spiders for the same region (data 
unpublished) and honeybees and caterpillars[13]. This 
fact may be due the higher toxicity of scorpion venom 
in humans[27]. Likewise, the majority the victims not 
receive antivenom therapy, in spite that only patients 
with systemic envenomation (some moderate cases and 
all severe cases) require antivenom therapy[24].  
 The observed low frequency of fatal victims (one 
dead were recorded) and lower frequency of the victims 
recovery with sequelae suggests that the public health 
system is efficient and also indicates that the system is 
fast and well developed. On the other hand, the 
possibility that there are just few allergic persons 
among this specific population and the relative low 
number  of    victims  between 0-14 years and older 
than 65 years old were responsible for this better 
scenario. The symptoms of envenomation are more 
pronounced in infants, young children, and the elderly. 
Moreover, the severity of envenoming can be varies 
with the victims size and species of arthropod or still 
due the amount of venom inoculate for stinging 
animal in the victims.  
 

CONCLUSION 
 
 Epidemiological studies of this type in the southern 
of Santa Catarina are scarce. Only few studies have 
reported the patterns of occurrence and incidence of 
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accidents with poisonous animals[13,17,28]. The present 
study suggests that training programs are necessary 
for health workers in order to improve the data in the 
forms of SINAN system. Another important point 
about SINAN forms is the needs to separate the 
category “other arthropods” into two categories: 
Wasps and Ants, since the existing category does not 
allow the assessment of accidents involving these 
animals. These and other studies are of great 
importance for implementation of measures mitigation 
programs and education for people, especially for 
families living in rural areas. 
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