
Epidemiological analysis of accidents by scorpions 
in a municipality in the Triângulo Mineiro

ORIGINAL ARTICLE

Ana Laíza Ferreira Mota1 , Anna Myrian Vieira Arruda1 , Guilherme Cerva de Melo1 , Stefan Vilges de Oliveira2 

Introduction: Minas Gerais is the Brazilian state with the highest rate of scorpionism, 223,033 cases were recorded 
between 2010-2017, so reflections on how to reduce this public health problem are necessary. Objective: to 
describe the epidemiological profile of accidents with scorpions that occurred in the municipality of Patos de Minas 
(MG), from 2013 to 2017, and to develop an intervention project based on it. Methods: First, the number of 
accidents by venomous animals in Patos de Minas (MG) was analyzed using the variables included in the SINAN 
notification and investigation form, available on DATASUS. Additionally, two databases, CAFE and Pubmed, were 
used for the theoretical framework, with the following descriptors: “escorpião”, “Minas Gerais”, “envenenamento”, 
“prevenção”, and their respective translations into English: “scorpion”, “Minas Gerais”, “envenomation” and 
“prevention”. Results: Scorpion sting accidents were the most recorded among venomous animals, and were 
increased annually during the study period, reaching, in 2017, the number of 274 reported cases. In addition, 
the frequency of accidents was recorded in greater numbers in males (51.18%) and the most affected age group 
was between 20 and 39 years of age (32.64%). It is also observed that most of the victims were classified as 
mild cases and treated in the first hour of the sting (97.92%), with no deaths in the period. The results found 
are in agreement with the references used, being more common, in studies, the registration of mild cases, in 
male adults. For the basis of the intervention proposal, five articles were used, and based on them, preventive, 
corrective environmental and educational actions are proposed. Conclusion: The study allowed to identify the 
target audience of the intervention proposals and when they should be intensified, to try to contain, thus, the 
constant increase in cases of scorpionism in the analyzed municipality.
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INTRODUCTION

The medically important scorpions in Brazil 
belong to the genus Tityus and can be found in dry 
areas, humid biotas, coastal areas and urban regions. 
The nocturnal habit is recorded for most species. 
Inside the home, these venomous arthropods can 
hide in closets, shoes or under clothes on the floor, 
thus increasing the risk of accidents1-2.

In scorpion accidents clinically classified 
as mild, serotherapy is not necessary, and only 
symptomatic treatment is recommended. However, 
children up to 9 years of age (mainly those under 
7 years old), are at greater risk of systemic 
complications and death, especially in accidents 
caused by T. serrulatus. Remarkably, the clinical 
picture of envenomation is dynamic and can progress 
to greater severity in a few hours1-3.

D iagnos is  i s  eminent ly  c l in ica l  and 
epidemiological, and routine laboratory tests are not 
required to confirm the type of circulating venom. 
Nonetheless, some complementary exams are useful 
to aid in diagnosis and follow-up of patients with 
systemic manifestations, such as: electrocardiogram, 
chest X-ray and biochemical parameters1-2.

According to the Ministry of Health, there are 
some Brazilian regions with high rates of scorpion 
stings, highlighting the Northeast with 447,971 
occurrences, followed by the Southeast with 
397,187. In Brazil, Minas Gerais is the first in the 
ranking of the states, with 223,033 cases, which 
increased from 1,189 cases in 2000 to 27,955 in 
2017, with a significant increase in incidence from 
67 to 1324 per 100,000 inhabitants4-6.

Thus, this study aimed to describe the 
epidemiological profile of accidents caused by 
scorpions that occurred in the municipality of Patos 
de Minas (MG), from 2013 to 2017, considering 
the database of accidents by venomous animals 
reported in the Notifiable Diseases Information 
System (SINAN), and develop an intervention project 
based on it.

METHODS

This is an epidemiological study aimed to 
investigate data from scorpion sting victims and 
establish effective forms of intervention in primary 
(preventive) care. This research also included a 

literature review, since it used bibliographic and 
documentary sources, and the analysis of accidents 
with venomous animals to develop an intervention 
project in Patos de Minas. The municipality has a 
population of 153,585 inhabitants distributed in a 
total area of 3,190 km2, with a population density 
of 48.15 inhabitants per kilometer and located 457 
kilometers from the capital, Belo Horizonte. Patos 
de Minas is located in the intermediate region of 
Triângulo Mineiro and Alto Paranaíba, being a regional 
economic center, leading the micro-region of Alto 
Paranaíba. The city has great significance in national 
agribusiness and grain production, plays a key role 
in swine genetics and is the first municipality in the 
production and quality of milk in Minas Gerais, being 
the second in the country.

The literature review (Figure 1) adopted as 
a search criterion the consultation of electronic 
databases (CAFE and Pubmed) with the following 
descr iptors: “escorpião”,  “Minas Gerais”, 
“envenenamento”, “prevenção”, and their respective 
translations into English: “scorpion”, “Minas Gerais”, 
“envenomation”, and “prevention”. The inclusion 
criteria were national articles focusing on primary 
health care, risk factors and preventive actions. The 
exclusion criteria were articles that addressed the 
treatment and care of cases of scorpionism.

Furthermore, the number of accidents 
by venomous animals in Patos de Minas was 
assessed using the variables that include the 
SINAN notification and investigation form, available 
on DATASUS (https://datasus.saude.gov.br/
informacoes-de-saude-tabnet/)7. The accidents 
caused by scorpions were selected and, then, the 
following characteristics: age group (categorized); 
sex (male or female); final classification (mild, 
moderate, severe; ignored/blank), time elapsed 
between the bite and the medical care in hours (0 
to 1h; 1 to 3h; 3 to 6h; 6 to 12h; 12 to 24h; more 
than 24h; ignored).

The variables and the results in absolute 
and relative frequencies were constructed using 
descriptive statistics. Additionally, the incidence 
coefficient of accidents caused by scorpions in 
Patos de Minas was calculated through the formula: 
number of accidents in the municipality divided by 
the population and multiplied by 100,000 inhabitants, 
from 2013 to 2017, according to the population 
estimates provided by the Brazilian Institute of 
Geography and Statistics (IBGE), on the DATASUS 
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website. The Excel software and the DATASUS Tabnet 
platform were used to develop the analyses.

The research followed the ethical guidelines, 
as it was carried out from a secondary database, 
in which it is not possible to access information 
that allows the identification of patients. Therefore, 
submission to the Human Research Ethics Committee 
was not required, but the recommendations of the 
National Health Council Resolution No. 510, of April 
7, 20168 were followed.

RESULTS

Among the reported cases of accidents by 
venomous animals from 2013 to 2017 in Patos de 
Minas, scorpionism had the highest number recorded, 
with 1,011 notifications (Figure 2), in which there 
is a progressive increase during the study period, 

reaching 274 cases in 2017. The average incidence 
of scorpionism was 135.2 per 100,000 inhabitants 
(Figure 3).

The months of September, October, November 
and December revealed the highest number of 
accidents, thus exhibiting that they occur in the hot 
and humid months (Figure 4). In turn, January and 
February had the lowest number of notifications.

In Table 1, the frequency of accidents was 
recorded in greater numbers in males (51.18%), 
while the most affected age group was 20-39 years 
old (32.64%), followed by the 40-59 age group 
(30.37%). The findings also demonstrated that most 
of the victims were treated in the first hour of the 
bite, with 97.92% classified as mild cases. No deaths 
were recorded in the research period.

Table 2 depicts a summary presentation of the 
intervention projects for scorpionism found in the 
references selected by the inclusion and exclusion 
criteria.

Source: The authors.

Figure 1: Database and the flow of the selection process, 
eligibility and inclusion of articles used in the design of the 
intervention project.

Source: Data extracted from the Ministry of Health/SVS - Notifiable 
Diseases Information System - Sinan Net.

Figure 2: Reported cases of accidents by venomous 
animals in Patos de Minas (2013-2017).

Source: Data extracted from the Ministry of Health/SVS - Notifiable 
Diseases Information System - Sinan Net.

Figure 3: Number of accidents caused by scorpions and 
incidence in Patos de Minas (2013-2017).
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Source: Data extracted from the Ministry of Health/SVS - Notifiable 
Diseases Information System - Sinan Net.

Figure 4: Reported cases of scorpionism according to the 
month of the accident in Patos de Minas (2013-2017).

Characterization of accidents according to age group, 
sex, time between the bite and the medical care and final 
classification in Patos de Minas, 2013-2017.

Variable N %

Age group

<1 year 2 0.19

01-04 27 2.66

05-09 32 3.15

10-14 37 3.64

15-19 103 10.15

20-39 331 32.64

40-59 308 30.37

60-64 55 5.04

65-69 40 3.94

70-79 60 5.91

80 e + 19 1.87

Sex

Male 519 51.18

Female 495 48.81

Time between the bite and the 
medical care

Ignored/Blank 57 5.62

0 a 1 hour 754 74.35

1 a 3 hours 116 11.43

3 a 6 hours 36 3.55

6 a 12 hours 20 1.97

12 a 24 hours 19 1.87

24 e + hours 12 1.18

Final classification

Ignored/Blank 2 0.19

Mild 993 97.92

Moderate 16 1.57

Severe 3 0.29

Total 1014 100

Source: Data extracted from the Ministry of Health/SVS - Notifiable 
Diseases Information System - Sinan Net.

Table 1.

DISCUSSION

The notification to the Ministry of Health of an 
accident involving a venomous animal is mandatory 
in order to recognize the epidemiological profile and, 
consequently, surveillance actions, health care and 
the availability of specific serum considering the 
aggressor animal14. The results indicated a growing 
increase in cases of scorpionism in Minas Gerais, 
recording 27,955 cases in 2017. Notably, in Patos de 
Minas, the cases also increased each year, totaling 
274 in the same period.

In a previous study that evaluated scorpion 
accidents in the east of Minas Gerais, from 2007 to 
2016, the authors corroborate the period of stings 
from October to December10. Moreover, an analysis 
of accidents caused by venomous animals in Brazil, 
reported from 2010 to 2014 by SINAN, indicated in 
the 2014 data that all types of accidents, including 
those caused by scorpionism, occurred more 
frequently among the months of October to April6. 
In Patos de Minas, the cases of scorpionism were 
higher from August to December, reaching a peak 
in November, and this frequency also prevails with 
respect to the regional level. Indeed, these months 
are hot and humid and favor the reproduction of 
scorpions13-15.

In our study, most victims (74.35%) were 
treated within the first hour of the accident. 
This agility can be explained by the fact that the 
municipality has predominantly urban households 
and by the ease of seeking medical care. Prior 
research on scorpionism in the pediatric age group, 
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Intervention projects cited in the articles selected by the systematic review.

Intervention project Necessary resources Expected results References

Control measures (capture, 
mapping and educational 
campaigns) by the Zoonosis 
Control Department

Financial and human 
resources for the cost 

of teaching material on 
Health Education and 

urban hygiene

Reduction in the number 
of accidents with scorpions

SOARES; AZEVEDO; DE 
MARIA, 20029

Control, capture (active 
search) and environmental 
management actions

Partnerships between 
bodies associated 

with urban cleaning, 
sanitation, public works 

and education

Reduction in the number 
of accidents with scorpions MATOS et al., 202110 

In an integrated manner, 
preventive measures, 
environmental corrective 
measures and educational 
measures, applied 
continuously year after year

City Hall actions, 
including garbage 

collection, cleaning of 
vacant lots and chemical 
control; Partnerships with 
public and private schools

Scorpionism control, 
providing acceptable 

levels of infestation from 
an epidemiological point 

of view

CRUZ et al., 199511

Use of protective personal 
equipment by construction 
and rural workers, in 
addition to environmental 
management

Financial and human 
resources for the cost 

of teaching material on 
Health Education and 

urban hygiene

Reduction in the number 
of accidents with scorpions TORREZ et al., 201612

Educational measures 
(distribution of leaflets, 
cleaning efforts), use of 
chemical control (in high-risk 
areas) and use of natural 
predators

Partnerships between 
bodies associated 

with urban cleaning, 
sanitation, public works 

and education

Scorpion control COSTA et al., 201113

Table 2.

conducted in the state of Minas Gerais, showed 
that 86.61% of the children received medical care 
between 0 and 3 hours, hence explaining the large 
percentage of 95.7% of patients cured and only 
0.51% of deaths6.

Children are part of the group most vulnerable 
to the worst prognosis, due to the relationship 
between the amount of venom inoculated with the 
body surface and lower immunological capacity: age 
is associated with higher serum levels of venom in the 
plasma, greater absorption by the organism, rapid 
and intense clinical effects16. Therefore, considering 
that adults were the most affected age group in 
Patos de Minas, the final classification consisted of a 
greater number of mild cases, owing to the smaller 
proportion of the vulnerable group affected.

Importantly, the intervention projects must 
be implemented in cities with a high rate of 
scorpionism, in an integrated way, preventive 
measures, corrective environmental strategies 

and educational actions, applied continuously 
year after year, including: cleaning of backyards, 
regular garbage collection, cleaning of vacant 
lots, reduction of local deforestation, and use of 
protective personal equipment. Furthermore, the 
experience of Aparecida11 showed that it is possible, 
in the municipalities where the problem occurs, to 
integrate campaigns to combat scorpionism with 
those to control dengue, since the epidemiological 
situations of these two endemics overlap in various 
opportunities and can use the same team for both 
functions, thereby facilitating the execution of 
actions.

CONCLUSION

This study reported that in the five-year period, 
from 2013 to 2017, the epidemiological profile of 
scorpion cases in Patos de Minas was associated 
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with the age group 20-39 years, with emphasis on 
males. Of these registered cases, more than half of 
the victims were treated within the first hour of the 
bite and, then, 97.92% of these were classified as 
mild cases, with no deaths. This investigation allowed 
to identify the target audience of the intervention 
proposals already presented, especially with regard 
to educational and preventive strategies. Another 
valuable factor is knowing the period in which these 
practices should be intensified, that is, in the hot 
and humid months, given the highest number of 
accidents, in order to try to contain the constant 
increase in cases of scorpionism in this municipality.
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