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Resumo

No Brasil, a regido Nordeste tem registrado a maior incidéncia de casos e 6bitos
por picada de abelha. Contudo, as circunstancias em que os acidentes ocorrem e
a sua distribuigdo espacial ainda sdo pouco conhecidas. Objetiva-se determinar o
perfil epidemiologico do acidente por picada de abelha no estado do Piaui, de
2011 a 2020. Estudo epidemioldgico realizado por meio de uma pesquisa de
dados disponiveis no Sistema de Informacdo de Agravos de Notificacdo do
Ministério da Saude. Foram notificados 6.800 casos distribuidos em 148
municipios do Piaui. Os acidentes foram registrados em todos os meses dos anos
investigados, sobretudo, nas regides do centro-sul, centro-norte, sudeste e
sudoeste piauiense. Os casos ocorreram principalmente em &areas urbanas,
afetando com maior frequéncia homens adultos e criangas. As regides do corpo
mais atingidas foram a cabega e os membros superiores. A maioria dos agravos
recebeu cuidado médico até 3 horas apds o incidente, manifestou severidade leve
e evoluiu para cura. O crescimento dos casos de picada de abelha aponta um
emergente problema sanitario ambiental no Piaui, indicando que agbes sanitarias
sdo urgentemente necessarias para diminuir a sua incidéncia nesta regido.

Palavras-chave: abelhas, envenenamento, picada de abelha, saude publica
Abstract

In Brazil, the Northeast region has recorded the highest incidence of cases and
deaths caused by bee stings. However, the circumstances under which these
incidents occur and their spatial distribution remain poorly understood. This study
aims to determine the epidemiological profile of bee sting incidents in the state of
Piaui from 2011 to 2020. It is an epidemiological study based on data obtained
from the Notifiable Diseases Information System of the Brazilian Ministry of Health.
There were 6,800 bee stings distributed in 148 municipalities of Piaui. The cases
were recorded every month of the years investigated, especially in the center-
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south, center-north, southeast, and southwest regions of the state. They occurred
mainly in urban areas, mostly affecting adult men and children. The anatomical
regions of the body most affected by stings were the head and upper limbs. Most
of the injuries received medical care up to three hours after the accident,
expressed mild severity, and progressed to healing. The growth of bee sting cases
should be considered an emerging environmental sanitary problem in the state of
Piaui. In this way, sanitary actions are urgently necessary to reduce their incidence
in this region.

Keywords: bees, envenoming, bee sting, public health.

1 Introduction

The bees of European origin, Apis mellifera mellifera, Apis mellifera caucasic,
Apis mellifera liguestic, and Apis mellifera carnical, were introduced in Brazil
during the colonial period. However, these species produce small amounts of
honey and present difficulties in adapting to tropical environmental conditions.
In 1956, for scientific studies with the purpose of improving beekeeping, queen
bees of African origin (Apis mellifera scutellata) were brought to Brazil.
Accidentally, some of them escaped to the environment, triggering consecutive
mating with the European bees, conceiving a hybrid known as Africanized bee
(Ferreira et al., 2012).

This hybrid bee has adapted to the climatic conditions, flora, and fauna of
the Americas. In the 1960s, they arrived in Paraguay, Bolivia, Uruguay, and
Argentina. In 1977, their appearance was registered in Venezuela, Colombia,
and Ecuador. In 1985, they reached Mexico and, in 1990, the United States of
America. The Africanized bee has a high reproductive, adaptive, and migratory
capacity, in addition to exhibiting intense defensive behavior (Ferreira et al.,
2012). Such attributes and anthropogenic environmental changes, in urban and
rural areas, probably contributed to increase the cases and deaths caused by
bee stings in Brazil and other American countries (Araujo et al., 2022;
Chippaux, 2015; de Oliveira et al., 2019; Kono et al., 2021).

Clinical manifestations induced by bee stings can be classified into toxic
and allergic reactions. Local toxic manifestations result from one or a few stings,
which often cause severe pain, mild or moderate edema, and erythema.
Systemic envenoming results from multiple stings, approximately 100
simultaneous ones. The most frequent symptoms are itching, flushing, heat,

hypotension, tachycardia, headache, nausea and/or vomiting, abdominal
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cramps, and bronchospasm. In more severe cases, direct damage to the
cardiovascular, muscular, nervous, hematological, respiratory, and renal
systems may occur, which may increase the risk of death due to the release of
cytokines and multiple organ failure. Allergic reactions are IgE dependent and
classified as type | hypersensitivity reactions. Local allergic reactions cause
edema and itching that persist for a few days. Eventually, they may progress to
a systemic reaction, resulting in generalized hives, bronchospasm, hypotension,
urinary incontinence, glottis edema, cyanosis, loss of consciousness, and

anaphylactic shock (Medeiros; Franga, 2009; Almeida et al., 2011).

Envenoming and deaths by bee stings have increased in all regions of
Brazil (de Oliveira et al., 2019; Costa et al., 2018; Marques et al., 2020).
Between 2010 and 2018, 115,833 cases and 328 deaths were reported. In
2018, the Northeast region recorded the highest incidence of cases and deaths
from it in the country (BRASIL, 2018). Few studies have been conducted to
determine the characteristics of this type of injury, mainly in the Northeast
region of the country. Consequently, there is little regional and/or local
epidemiological information on the most affected populations and in which
circumstances, regions, and/or municipalities bee stings occur more frequently.
Thus, the present study aims to determine the epidemiological profile of bee

stings in the state of Piaui, Northeastern Brazil, from 2011 to 2020.

2 Methodology
2.1 Study design

This study is a descriptive epidemiological investigation of bee stings in the
state of Piaui, Northeastern Brazil, from 2011 to 2020. A retrospective survey of
secondary epidemiological data was conducted, using the variables month,
year, sex, age group, occurrence zone, anatomical site of the sting, the time
elapsed from the sting to receiving medical care, local and systemic symptoms,
severity, and outcome of cases. The results of the descriptive analysis were
described in figures (graphs) of absolute and relative frequency distribution.
Then, the number of cases recorded per municipality was observed using a
thematic map with a distribution of values by the Quantile method (Dickey;

Fuller, 1979). Epidemiological information was collected from the Notifiable
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Diseases Information System database of the Ministry of Health (BRASIL,
2023). Population and demographic data were collected from the Brazilian
Institute of Geography and Statistics database (IBGE, 2023).

This study was developed following the norms of Resolution 466/2012 of
the National Council for Ethics in Research (CONEP), which state that research
involving only secondary data in the public domain, without identifying
participants, does not require approval by the Committee of Ethics in Research
of the CONEP System.

2.2 Study area

Piaui is the third largest state in Northeast Brazil, occupying an area of
251,755.481 km?, with a population of 3,289,290 inhabitants and a demographic
density of 12.40 inhabitants/km?2. The distribution of its population is irregular;
there is a large population in the north and center-east of the state, while in the
center-south and south, the demographic density is low. The population is
distributed in 224 municipalities, with approximately 65.8% of individuals

residing in urban areas and 34.2% in rural areas (IBGE, 2023).

Its territory is covered by coastal vegetation, mangroves, caatinga,
cerrado, and coconut forest. It is located between two transition zones: the
semi-arid Northeast and the humid Amazon. Thus, Piaui has two climate types:
the hot and humid tropical climates, influenced by the Amazonian environment,
and the semi-arid one, with characteristics of the northeastern sertdo. The west
and southwest regions are under the influence of a hot and humid tropical
climate. Their average temperature can vary between 18°C and 30°C and the
annual precipitation can vary between 1000mm and 1800mm. This climate type
has two well-defined seasons, the rainy one, between December and May, and
the dry one, between June and November (de Medeiros, 2020). In the east and
southeast regions, which correspond to about 62% of the territory of the state,
the climate is semi-arid. In these regions, rainfall rates are low, ranging from
500mm to 800mm. The rains occur more frequently between the months of
December and March but are irregular throughout the year. There are long
periods of drought, and the average temperature is high, ranging from 23°C to
40°C (de Medeiros, 2020; Modesto dos Passos, 2020).
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3 Results and Discussion

Figure 1A shows that 6,800 bee stings were reported in the state of Piaui from
2011 to 2020. In 2011, 66 cases were recorded, and from 2012 on there was an
increase, mainly in 2017 (n=1150), 2018 (n=1464), 2019 (n=1338), and 2020
(n=786).
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Figure 1A: Distribution by year of the bee stings in Piaui, Brazil, from 2011 to
2020

Source: Research data, 2023

The growth of the number of bee sting cases in the state of Piaui revealed
an emerging neglected environmental public health problem in the Northeast
region of Brazil. The increase in cases in other regions of the country has also
been reported (Araujo et al., 2022; Chippaux, 2015; de Oliveira et al., 2019;
Kono et al., 2021; Costa et al., 2018; Marques et al., 2020; BRASIL, 2018). This
data may be partially explained by the improvement of the system for recording
epidemiological and clinical information on envenoming caused by venomous
animals, possibly due to the decentralization of health surveillance actions
(Kono et al., 2021; Sousa et al., 2015).

Bee stings occurred in all months (Figure 1B), with a monthly average of
567 cases. The proportion of cases was slightly higher in May (n=734), June
(n=804), July (n=663), and August (n=711).
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Figure 1B: Distribution by month of the bee stings in Piaui, Brazil, from 2011 to
2020

Source: Research data, 2023

The incidents were recorded during all months of the years investigated,
with a slight increase between May and August. In Piaui, the greatest rainfall
occurs from December to April (de Medeiros, 2020). After this period, there is a
large supply of water and food, mainly due to the flowering of herbaceous and
shrubby plants (Modesto dos Passos, 2020). Under these conditions, bees are
more active and may seek better survival conditions, such as more distance
from predators and better availability of food and water (Bodlah et al., 2024).
This movement may favor their contact with humans, increasing the number of
attacks (Oliveira Orsi et al., 2024). However, further studies are needed to
investigate the relationship between climatic and floristic factors and the

incidence of cases in this region.

The incidents were reported in 148 municipalities, mainly in Picos
(n=1550; 22.8%), followed by Teresina (n=1383; 20.4%), Piripiri (n=497; 7.3%),
Floriano (n=318; 4.7%), Bom Jesus (n=207; 3.1%), Sussuapara (n=178; 2.6%),
Campo Alegre (n=175; 2.6%), Oeiras (n=162; 2.4%), and ltaueira (n=144;
2.1%) (Figure 2).
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Figure 2: Spatial distribution of the bee stings in Piaui, Brazil, from 2011 to 2020

Source: Research data, 2023
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The record of cases in 148 municipalities shows that bee stings are

irregularly distributed in the state, and were more frequent in the south-central,
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north-central, southeast, and southwest regions, where there is the highest
demographic density in Piaui. The high number of cases reported in Picos and
Teresina may be because both have several reference medical centers that
often care for individuals residing in small municipalities, especially those
distant from large urban centers. In addition, the region around of Picos is one
of the largest honey producers in the country, with approximately one thousand
rural producers working in apiaries (Oliveira, 2014), which may also explain the
increase in cases. These results suggest that the central-north, southeast, and
southwest regions of Piaui represent an area with a risk of bee stings.
Information on the spatial and temporal distribution of cases may be used by
managers and public health agents in the state of Piaui to conduct educational
and health actions at the local and/or regional level, monitor the cases, and
improve care with the victims. Moreover, the public budget can be managed

with greater precision, reducing and/or avoiding losses.

The distribution of cases according to sex, age group, area of occurrence,
the time elapsed between the sting and receiving medical care, anatomical
region of the sting, local and systemic symptoms, severity, and outcome is

shown in Table 1.

Table 1: Distribution of the bee sting cases in the Piaui, Brazil, from 2011 to 2020,
according to the gender, victims age, occurrence zone, time from sting until
medical care, anatomic region of the sting, severity and outcome

Gender
Female 2660 39.12
Male 4140 60.88
Total 6800 100
Victims age (Years)

0-9 1307 19.62
09-18 689 10.35
18-28 1541 23.14
28-38 1328 19.94
38-48 829 12.45
48-58 501 7.52
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58-68 247 3.71
68+ 218 3.27
Total 6660 100
Occurrence zone
Urban 3869 59.47
Rural 2592 39.84
Periurban 45 0.69
Total 6506 100
Time from sting until medical care
0-1h 2445 45.04
1-3h 1821 30.57
3-6h 476 7.99
6-12h 164 2.75
12-24h 367 6.16
>24h 684 11.48
Total 5957 100
Anatomic site of the sting
Head 2620 42.85
Arm 895 14.80
Hand 956 15.63
Trunk 695 11.37
Leg 423 10.12
Foot 526 8.6
Total 6115 100
Severity
Mild 5797 89.39
Moderate 654 10.88
Severe 34 0.52
Total 6485 100
Outcome
Cure 6322 99.75
Death 16 0.25
Total 6338 100

Source: Research data, 2023

The cases involved men (n=4140; 60.88%) and women (n=2660; 39.12%),
mainly individuals aged between 18 and 28 years (n=1541; 23.14%) and 0 to 9
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years old (n=1307; 19.62%). The incidents happened in urban (n=3869;
59.47%) and rural areas (n=2592; 39.84%). Most individuals received medical
care within 1 hour after the sting (n=2445; 41.04%), followed by 1 to 3 hours
(n=1821; 30.57%).

Most frequently, the stings affected the head (n=2620; 42.85%), hand
(n=956; 15.63%), arm (n=895; 14.80%), trunk (n=695; 11.37%), and leg (n=423;
10.12%). Local clinical manifestations were reported in 6498 cases and
systemic ones in 751 cases. Regarding severity, injuries were classified as mild
(n=5797; 89.39%), moderate (n=654; 10.08%), and severe (n=34; 0.52%). Most
bee stings progressed to cure (n=6322; 98.18%) and 16 cases to death,
resulting in a lethality rate of 0.002% (Table 1).

The difference in the cases between males (60.88%) and females
(39.12%) indicates that the first are more exposed to stings than the latter. The
context of the incident may be related to the work activities conducted
predominantly by men, namely, transport, civil construction, agriculture,
livestock, and, mainly, beekeeping. Regarding the age group, adult individuals
(18 to 38 years old) were the most affected, showing that the largest number of

cases is among the working age population (Marques et al., 2020).

The significant number of incidents with children from 0 to 9 years old
(19.62%) arouses concern due to their not having a real perception of the
danger that bees may represent and the typically increased curiosity in this age
group. In addition, the caricatured representation of bees in animations for
children as docile and friendly insects may contribute to a greater number of
cases involving them (Schwebel; Wells; Johnston, 2015). Another cause for
concern is their low body mass, which can withstand a smaller number of
stings. Injuries caused by one or a few stings, devoid of anaphylactic shock or
systemic toxic reactions, are often not reported. In such cases, victims do not
seek medical care, as the sting of a bee may usually cause only local reactions

of transient pain and edema (Almeida et al., 2011).

On the other hand, when this same situation occurs with babies and
children (0 to 9 years), parents usually seek medical care, resulting in a medical
record (Chippaux, 2015; Kono et al., 2021). Therefore, underreporting of bee
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stings is a reality (Chippaux, 2015; de Araujo et al., 2023), especially in mild

cases involving adults (Kono et al., 2021).

The higher frequency of bee stings in urban areas may be due to their
high number of inhabitants and the ability of bees to adapt to anthropogenic
environmental changes (Chippaux, 2015; Kono et al., 2021). Also, social and
environmental changes in rural areas reduce the quality and availability of
habitats for bees. Consequently, urban areas often become a refuge and/or
shelter for them, as well as a place with a large source of food and water (de
Araujo et al., 2023). Further studies are needed to investigate whether bee
stings are associated with wild beehives in forests or with honey producing

ones, in rural or even urban colonies.

Medical care was performed in 75.61% of cases up to 3 hours after the
sting, suggesting that the population is aware of the importance of rapidly
seeking medical care. In addition, the instant manifestation of pain in the sting
site can also be the trigger for the rapid search for medical care. The most
affected anatomical region of the body was the head (42.85%), followed by the
hand (15.63%), arm (14.80%), trunk (11.37%), and leg (10.12%). Bees,
because they are winged insects, preferably pick the upper regions of the body.
The upper ends, arm, and hand are naturally used to ward them off in situations

of attack and are, therefore, also stung.

Despite the favorable prognosis and the low rate of lethality, 16 cases
progressed to death. Even in a small number, deaths must always be
considered relevant. Bee stings require medical care, as they can often be a
medical emergency, and there is no specific serum for their treatment
(Cavalcante et al., 2024). Since most cases expressed mild severity and
progressed to cure, there is evidence that they may have been caused by one
or multiple stings, although the notification file does not include a space for
reporting this number. In addition, there is no discrimination between the
severity caused by toxic envenoming and the one resulting from allergic

reactions.

The manifestation of local symptoms occurred in 6498 cases and systemic

ones in 751 cases. The most frequent local clinical manifestations were pain
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(n=5826; 89.65%), edema (n=5592; 86.05%), pruritus (n=429; 6.60%),
paresthesia (n=151; 2.32%) and hyperemia (n=130; 2.0%). The most frequent
systemic manifestations were vagal (n=319; 42.47%), neurological (n=141;

18.77%), and respiratory changes (n=123; 16.37%), and fever (n=68; 9 .0%)
(Table 2).

Table 2: Distribution of bee sting cases in Piaui, Brazil, from 2011 to 2020,
according to local and systemic clinical manifestations

Pain 5826
Edema 5595
Itch 429
Paresthesia 151
Hyperemia 130
Ecchymosis 129
Erythema 88
Redness 75
Exanthema 30
Total 6498
Systemic (n)
Vagal 319
Neurological 142
Respiratory 123
Fever 68
Renal 17
Hemolytic 14
Hemorrhagic 11
Total 751

Source: Research data, 2023

Local clinical manifestations appeared in 97.04% of cases, with greater
pain, edema, and itching. Systemic symptoms were present in 11.57% of cases,
with a predominance of vagal, neurological, and respiratory manifestations.
These findings are similar to those reported by other authors (Araujo et al.,
2022; de Oliveira et al., 2019; Costa et al., 2018; Marques et al., 2020).
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4 Conclusion

The epidemiological profile of bee stings in Piaui is similar to other regions of
northeastern Brazil. Cases occurred during all months of the year, especially in
the center-south, center-north, southeast, and southwest regions of the state.
The high number of incidents and the occurrence of deaths revealed the
importance of conducting preventive health educational actions to control the
cases and improve the medical care for the victims. The results of this study
may be useful to identify the regions and higher risk factors for bee stings in the

state of the Piaui.

5 References

ALMEIDA, R. A. et al. Africanized honeybee stings: how to treat them. Revista da
Sociedade Brasileira de Medicina Tropical, v.44, n.6, p. 755-761, 2011.

ARAUJO, K. A. M.;: ARAUJO, J. M. D.; LEITE, R. S. Epidemiological study of the bee
stings in the state of Bahia, northeastern Brazil, from 2010 to 2019. Revista de
Ciéncias Médicas e Biolégicas, v. 21, n. 1, p. 73-78, 2022.

BODLAH, M. A. et al. Honey Bee Behavior. Honey Bees, Beekeeping and Bee
Products, p. 36-52, 2024.

BRASIL. Ministério da Saude. Acidente por abelha: Situagao epidemiolégica dos
dados. Available in: https://www.saude.gov.br/images/pdf/2018/junho/25/1-Casos-
Abelhas-2000-2017.pdf. Accessed in: February 24th, 2023.

BRASIL. Ministério da Saude. DATASUS. Doencas e Agravos de Notificagao -
Acidente por Animais Peconhetos. Available in:
http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sinannet/cnv/animaispi.def. Accessed in:
February 24th, 2023.

CAVALCANTE, J. S. et al. Clinical complications in envenoming by Apis honeybee
stings: insights into mechanisms, diagnosis, and pharmacological interventions.
Frontiers in Immunology, v. 15, p. 1437413, 2024.

Educ. Ci. e Saude, v. 12, n.1, p. 1-17, (jan/jun)., 2025 15


https://www.saude.gov.br/images/pdf/2018/junho/25/1-Casos-Abelhas-2000-2017.pdf
https://www.saude.gov.br/images/pdf/2018/junho/25/1-Casos-Abelhas-2000-2017.pdf

EDUCACAO CIENCIA E SAUDE | http:/dx.doi.org/10.20438/ecs.v12i1.630

COSTA, A. G. et al. Hymenoptera stings in Brazil: a neglected health threat in
Amazonas State. Revista da Sociedade Brasileira de Medicina Tropical, v.51, n.1,
p. 80-84, 2018.

DE ARAUJO, J. M. D. et al. Epidemiological study of bee stings in the state of Paraiba,
Northeastern Brazil, from 2015 to 2019. ABCS Health Sciences, v. 48, p. €e023224-
023224, 2023.

DE MEDEIROS, R. M.; CAVALCANTI, E. P; DE MEDEIROS DUARTE, J. F.
Classificacao climatica de Képpen para o estado do Piaui-Brasil. Revista Equador, v.
9, n. 3, p. 82-99, 2020.

DE OLIVEIRA, S. K. et al. Honey bee envenoming in Santa Catarina, Brazil, 2007
through 2017: An observational, retrospective cohort study. Revista da Sociedade
Brasileira de Medicina Tropical, v. 52, p. 1-6, 2019.

DICKEY, D. A.; FULLER, W. A. Distribution of the estimators for autoregressive time
series with a unit root. Journal of the American Statistical Association, v.74,
n.366a, p. 427-431, 1979.

FERREIRA, R.S. et al. Historical perspective and human consequences of africanized
bee stings in the Americas. Journal of Toxicology and Environmental Health - Part
B: Critical Reviews, v.15, n.2, p. 97-108, 2012.

INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATISTICA (IBGE). Censo
Demografico: Caracteristicas gerais da populagao do Estado do Piaui. 2023.
Available in: https://cidades.ibge.gov.br/brasil/pi/panorama. Accessed in: February
19th, 2023.

KONO, I. S. et al. Bee stings in Brazil: Epidemiological aspects in humans. Toxicon, v.
201, p. 59-65, 2021.

MARQUES, M.R.V. et al. Epidemiology of envenomation by Africanized honeybees in
the state of Rio Grande do Norte, Northeastern Brazil. Revista Brasileira de
Epidemiologia, v.23, €.200005, 2020.

MEDEIROS, C. R.; FRANCA, F. O. Acidentes Por Abelhas E Vespas. In: Cardoso, J.
L. C; Franga, F. O.; Wen, F. H.; Santana Malaque, C. M, Haddad, V. Animais
Peconhentos no Brasil: biologia, clinica e terapéutica dos acidentes, 2° Edicao,
Sao Paulo: Sarvier Editora, p. 259-267, 2009.

Educ. Ci. e Saude, v. 12, n.1, p. 1-17, (jan/jun)., 2025 16


https://cidades.ibge.gov.br/brasil/pi/panorama

EDUCACAO CIENCIA E SAUDE | http:/dx.doi.org/10.20438/ecs.v12i1.630

MODESTO DOS PASSOS, M. A relagao clima-vegetacado no semiarido brasileiro:
abordagem bioclimatica do contato Caatinga/Cerrado no vale do Médio Sao Francisco
— Semiarido do Nordeste brasileiro. Espago em Revista, v. 22, n. 1, p. 42-60, 2020.

OLIVEIRA, M. C. C. Centrais de cooperativas agricolas e desenvolvimento local:
a experiéncia da Central de Cooperativas Apicolas do Semiarido Brasileiro-Casa
APIS. 2014. 132 f. Dissertacao (Mestrado) - Universidade Federal Rural de
Pernambuco, Recife. 2014.

OLIVEIRA ORSI, R. et al. Standardized guidelines for Africanized honeybee venom
production needed for development of new apilic antivenom. Journal of Toxicology
and Environmental Health, Part B, v. 27, n. 2, p. 73-90, 2024.

SCHWEBEL, D. C; WELLS, H; JOHNSTON, A. Children’s recognition of dangerous
household products: child development and poisoning risk. Journal of Pediatric
Psychology, v. 40, n. 2, p. 238-250, 2015.

SOUSA, G. S. et al. Epidemiologia e distribuicdo espacial de acidentes por abelhas no
estado do Ceara, 2003 a 2011. SaBios: Revista Saude e Biologia, v.10, n.3, p. 75-86,
2015.

Educ. Ci. e Saude, v. 12, n.1, p. 1-17, (jan/jun)., 2025 17



