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ABSTRACT: Introduction: In the American continent, accidents caused by honeybees are a public health 
problem due to the high incidence and severity of  the cases. Despite its medical importance, there are few 
epidemiological studies on this topic in Brazil, especially referring to the Northeastern states. The present study 
aims to describe the epidemiological features of  honeybee envenomation cases in the state of  the Rio Grande 
do Norte, Northeastern Brazil, from 2007 to 2014. Methods: Data were collected from the Notifiable Diseases 
Information System database of  the Health Department of  Rio Grande do Norte. Results: We analyzed a 
total of  2,168 cases. Cases occurred in all months of  the years studied, reaching higher frequencies from June 
to October. Most incidents happened in urban areas and involved men, with victims aged between 20 and 
39 years. Victims were mainly stung on the head and hand, and they received medical care predominantly 
within 3 hours after the injury. Local manifestations were more frequent than systemic ones. Clinically, most 
cases were mild and progressed to cure. Conclusion: The high number of  honeybee sting cases shows that Rio 
Grande do Norte may be an important risk area for such injury. 
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INTRODUCTION

From 1840, bees of  European — German (Apis mellifera mellifera) and Italian (Apis mel-
lifera ligustica) — origin were brought to Brazil for apiculture. These honeybees do not 
exhibit defensive behavior, produce little honey, and have difficulty adapting to the Brazilian 
environmental conditions. In 1956, honeybees from Africa (Apis mellifera scutellata)1 were 
introduced in Brazil to improve honey production. This species is characterized by a great 
capacity to produce honey, a highly defensive behavior, and its easy adaptation to the cli-
matic conditions of  the American continent1,2. In 1957, some African queen bees acciden-
tally escaped into the environment, leading to the crossing in nature between African and 
European bees, which created the Africanized bees2. Africanized bees rapidly migrated to 
other regions of  the American continent, reaching the USA in 19903.

Africanized bees are excellent producers of  honey, but they exhibit intense defensive 
responses. In addition, they present swarming behavior, are persistent when attacking the 
invader, and reproduce quickly2. Because of  these characteristics, Africanized bees have 
frequently been involved in cases of  human accidents. These cases can often be severe and 
lead to death, especially among children and older adults4. Thus, such accidents have been 
considered a public health problem in several American countries, particularly in Brazil2,4. 
Clinically, honeybee stings manifest themselves depending on the individual’s sensitivity to 
venom and number of  stings4,5. Reactions may be local, allergic, and/or toxic. The local 
reaction is limited to the injury site and has no systemic repercussions. In this case, hospital 
admission is not necessary to monitor the victim4. The allergic reaction, also known as type 
I hypersensitivity reaction, occurs when the individual presents an allergic response with IgE 
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antibody production against venom fractions. In this case, a single sting can cause a severe 
clinical condition, with the onset of  glottic edema or anaphylactic shock4. Envenoming 
results from the massive attack of  bees, in which the individual gets multiple stings. Systemic 
injury occurs due to the high amount of  venom inoculated into the blood of  the victim4,5,12,25.

Accidents with honeybees increased in all regions of  Brazil, from 1,440 cases in 2000 to 
12,072 in 20166. Mortality also increased from 3 deaths in 2000 to 31 in 20166. The Southeast 
region recorded the highest number of  cases (n = 5,304), followed by the Northeast (n = 3,309), 
South (n = 2,387), North (n = 557), and Midwest (n=528)6. Despite its medical importance, 
epidemiological studies on honeybee accidents in Northeastern Brazil are still scarce, cases 
are often underreported, and data collection is poor. In addition, social and environmental 
changes that have taken place in this region during the last decades indicate that further 
research is essential to improve knowledge of  this topic. In this regard, the present study 
aims to determine the epidemiological characteristics of  cases of  honeybee envenomation 
in the state of  Rio Grande do Norte, Northeastern Brazil, from 2007 to 2014.

METHODS

STUDY AREA

The state of  Rio Grande do Norte is located in the Northeast of  Brazil and has an area 
of   52,811,126 km2, distributed in 167 cities. Natal is the capital of  the state and has the 
highest number of  inhabitants of  the state. The cities were grouped into four regions: 
Oeste Potiguar, Central Potiguar, Agreste Potiguar, and Leste Potiguar7,8. Estimates indicate that 
Rio Grande do Norte has 3,168,027 inhabitants, with about 77.8% of  the population living 
in urban areas and 22.2% in rural areas. Regarding gender, the number of  women is slightly 
higher (n = 1,619,140) than that of  men (n = 1,548,887)9. Most of  Rio Grande do Norte 
has semi-arid climate, with low and irregular precipitation during the year. The state also 
displays tropical climate, predominantly on the East coast, where rainfall is more frequent. 
Due to the prevalence of  the semi-arid climate and the low rainfall indices, the vegetation 
that best adapted to the climatic conditions was the caatinga. The average annual tempera-
ture is around 26ºC, with a maximum of  31ºC and a minimum of  21ºC10. The rainy season 
begins in April and ends in July11.

DATA COLLECTION

Honeybee sting cases are required to be notified to the National Notifiable Diseases 
Information System (Sistema de Informação de Agravos de Notificação — SINAN). SINAN is a 
software that integrates a database with records of  various diseases and health problems that 
require more detailed monitoring. These injuries cover accidents with venomous animals. 
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The present study included all cases of  injury involving bees treated in the public health sys-
tem of  Rio Grande do Norte and recorded in SINAN from January 2007 to December 2014. 
We analyzed the epidemiological data according to the month, year, and city of  occurrence, 
gender and age of  the victim, area of  occurrence (urban or rural) of  the case, anatomical 
sting site, interval between the sting and medical care, case severity and progression, and 
presence of  local and systemic manifestations.

SPATIAL DISTRIBUTION 

The map was developed using the QGIS 2.8 software. We calculated the incidence based 
on the number of  bee accidents by the population of  each city, with an estimated popula-
tion of  100,000. The spatial interpolation of  the incidence of  cases was mapped using data 
from the 167 cities, using the inverse distance weighting method7.

STATISTICAL ANALYSIS

We performed the statistical analyses using the SPSS software, version 22.0 (Statistical 
Package for the Social Sciences), for Windows. The chi-square test tested the association 
among variables. Odds ratio was used to measure the effect. We conducted the ANOVA test 
to analyze the variation of  the mean of  accidents between the months of  the year. The sig-
nificance level adopted was p < 0.05.

ETHICAL CLEARANCE

Even though we only analyzed the secondary data provided by SINAN, with no identifica-
tion of  the victims, the present study was submitted to and approved by the Research Ethics 
Committee of  the Universidade Federal de Campina Grande, under no. 1,707,234/2016, 
and followed the guidelines established by the Declaration of  Helsinki. 

RESULTS

SPATIAL DISTRIBUTION

Incidence rates were unevenly distributed across Rio Grande do Norte, although honey-
bee sting cases were reported in the 47 cities. The mapping showed a large area with high 
incidence rates in the central and west regions of  the state. The cities with the highest inci-
dence of  cases were: Pau dos Ferros, Guamaré, Patu, Riacho de Santana, Acari, Mossoró, 
Parelhas, Cerro Corá, Ceará Mirim, and Caraúbas (Figure 1). 
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EPIDEMIOLOGICAL CHARACTERISTICS

A total of  2,168 cases were recorded by the Health Department of  Rio Grande do Norte 
from January/2007 to December/2014, representing an average of  271 cases per year. 
The mean incidence rates per 100,000 inhabitants were 0.5, 2.3, 4.2, 5.2, 13.8, 8.9, 10.3, 
and 20.8 cases from 2007 to 2014, respectively. The number of  cases gradually increased 

Figure 1. Spatial distribution of honeybee sting cases in Rio Grande do Norte, from 2007 to 2014.
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2 AÇU 42 FERNANDO PEDROZA 82 MARTINS 122 RUY BARBOSA 162 UPANEMA
3 AFONSO BEZERRA 43 FLORÂNIA 83 MAXARANGUAPE 123 SANTA CRUZ 163 VÁRZEA
4 ÁGUA NOVA 44 FRANCISCO DANTAS 84 MESSIAS TARGINO 124 SANTANA DOS MATOS 164 VENHA-VER
5 ALEXANDRIA 45 FRUTUOSO GOMES 85 MONTANHAS 125 SANTANA DO SERIDÓ 165 VERA CRUZ
6 ALMINO AFONSO 46 GALINHOS 86 MONTE ALEGRE 126 SANTO ANTÔNIO 166 VIÇOSA
7 ALTO DO RODRIGUES 47 GOIANINHA 87 MONTE DAS GAMELEIRAS 127 SÃO BENTO DO NORTE 167 VILA FLOR
8 ANGICOS 48 GOVERNADOR DIX-SEPT ROSADO 88 MOSSORÓ 128 SÃO BENTO DO TRAIRÍ
9 ANTÔNIO MARTINS 49 GROSSOS 89 NATAL 129 SÃO FERNANDO

10 APODI 50 GUAMARÉ 90 NÍSIA FLORESTA 130 SÃO FRANCISCO DO OESTE
11 AREIA BRANCA 51 IELMO MARINHO 91 NOVA CRUZ 131 SÃO GONÇALO DO AMARANTE
12 ARÊS 52 IPANGUAÇU 92 OLHO-D’ÁGUA DO BORGES 132 SÃO JOÃO DO SABUGI
13 AUGUSTO SEVERO 53 IPUEIRA 93 OURO BRANCO 133 SÃO JOSÉ DE MIPIBU
14 BAÍA FORMOSA 54 ITAJÁ 94 PARANÁ 134 SÃO JOSÉ DO CAMPESTRE
15 BARAÚNA 55 ITAÚ 95 PARAÚ 135 SÃO JOSÉ DO SERIDÓ
16 BARCELONA 56 JAÇANÃ 96 PARAZINHO 136 SÃO MIGUEL
17 BENTO FERNANDES 57 JANDAÍRA 97 PARELHAS 137 SÃO MIGUEL DO GOSTOSO
18 BODÓ 58 JANDUÍS 98 RIO DO FOGO 138 SÃO PAULO DO POTENGI
19 BOM JESUS 59 JANUÁRIO CICCO 99 PASSA E FICA 139 SÃO PEDRO
20 BREJINHO 60 JAPI 100 PASSAGEM 140 SÃO RAFAEL
21 CAIÇARA DO NORTE 61 JARDIM DE ANGICOS 101 PATU 141 SÃO TOMÉ
22 CAIÇARA DO RIO DO VENTO 62 JARDIM DE PIRANHAS 102 SANTA MARIA 142 SÃO VICENTE
23 CAICÓ 63 JARDIM DO SERIDÓ 103 PAU DOS FERROS 143 SENADOR ELÓI DE SOUZA
24 CAMPO REDONDO 64 JOÃO CÂMARA 104 PEDRA GRANDE 144 SENADOR GEORGINO AVELINO
25 CANGUARETAMA 65 JOÃO DIAS 105 PEDRA PRETA 145 SERRA DO SÃO BENTO
26 CARAÚBAS 66 JOSÉ DA PENHA 106 PEDRO AVELINO 146 SERRA DO MEL
27 CARNAÚBA DOS DANTAS 67 JUCURUTU 107 PEDRO VELHO 147 SERRA NEGRA DO NORTE
28 CARNAUBAIS 68 JUNDIÁ 108 PENDÊNCIAS 148 SERRINHA
29 CEARÁ-MIRIM 69 LAGOA D’ANTA 109 PILÕES 149 SERRINHA DOS PINTOS
30 CERRO CORÁ 70 LAGOA DE PEDRAS 110 POÇO BRANCO 150 SEVERIANO MELO
31 CORONEL EZEQUIEL 71 LAGOA DE VELHOS 111 PORTALEGRE 151 SÍTIO NOVO
32 CORONEL JOÃO PESSOA 72 LAGOA NOVA 112 PORTO DO MANGUE 152 TABOLEIRO GRANDE
33 CRUZETA 73 LAGOA SALGADA 113 PRESIDENTE JUSCELINO 153 TAIPU
34 CURRAIS NOVOS 74 LAJES 114 PUREZA 154 TANGARÁ
35 DOUTOR SEVERIANO 75 LAJES PINTADAS 115 RAFAEL FERNANDES 155 TENENTE ANANIAS
36 PARNAMIRIM 76 LUCRÉCIA 116 RAFAEL GODEIRO 156 TENENTE LAURENTINO CRUZ
37 ENCANTO 77 LUÍS GOMES 117 RIACHO DA CRUZ 157 TIBAU DO SUL
38 EQUADOR 78 MACAÍBA 118 RIACHO DE SANTANA 158 TIMBAÚBA DOS BATISTAS
39 ESPÍRITO SANTO 79 MACAU 119 RIACHUELO 159 TOUROS
40 EXTREMOZ 80 MAJOR SALES 120 RODOLFO FERNANDES 160 TRIUNFO POTIGUAR
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during the investigated period: from 16 cases in 2007 to 709 cases in 2014 (Figure 2A). 
Figure 2B shows that cases were reported in all months of  the years studied, with a small 
increase between June and October (n = 1,071; 49.4%), followed by a gradual decrease from 
December to May (n = 590; 27.2%). October (n = 239; 11.7%) and March (n = 144; 6.6%) 
were the months with the higher and lower number of  cases, respectively. Despite the slight 
increase in cases between June and October, the ANOVA test showed no significant vari-
ation between the months of  each year (p = 0.975). Table 1 shows that the frequency of  
cases was higher among men (n = 1,389; 64.1%) than women (n = 779; 35.9%). The high-
est frequency of  stings involved individuals aged between 20 and 29 years (n = 600; 27.6%), 
followed by the age group 30 to 39 years (n = 422; 19.46%). Age groups 40 to 49 years and 

Figure 2. (A and B) Temporal distribution of honeybee sting cases in Rio Grande do Norte, 
from 2007 to 2014.
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Table 1. Distribution of honeybee sting cases in Rio Grande do Norte, from 2007 to 2014, according to 
gender, age, area of occurrence, anatomical sting site, and interval between the sting and medical care.

Variables

Gender
Total

2,168 (100%)Male
1,389 (64.1%)

Female
779 (35.9%)

Age group 

1–9 years 193 (8.9) 119 (5.5) 312 (14.4)

10–19 years 175 (8.1) 111 (5.1) 286 (13.2)

20–29 years 380 (17.5) 220 (10.1) 600 (27.6)

30–39 years 284 (13.1) 138 (6.4) 422 (19.5)

40–49 years 168 (7.7) 96 (4.4) 264 (12.1)

50–59 years 67 (3.1) 45 (2.1) 112 (5.2)

≥ 60 years  122 (5.7) 50 (2.3) 172 (8.0)

Area of occurrence

Urban 909 (41.9) 517 (23.8) 1,426 (65.7)

Rural 300 (13.8) 174 (8.0) 474 (21.8)

Peri-urban 16 (0.7) 16 (0.7) 32 (1.4)

Unknown 164 (7.7) 72 (3.4) 236 (11.1)

Anatomical sting site

Head 517 (23.8) 187 (8.7) 704 (32.5)

Arm 169 (7.8) 119 (5.5) 288 (13.3)

Hand 159 (7.3) 136 (6.2) 295 (13.5)

Trunk 114 (5.3) 50 (2.3) 164 (7.6)

Leg 47 (2.2) 54 (2.5) 101 (4.7)

Foot 58 (2.7) 64 (2.9) 122 (5.6)

Unknown 325 (15.0) 169 (7.8) 494 (22.8)

Interval between the sting and medical care 

0–1 h 404 (18.6) 188 (8.7) 592 (27.3)

1–3 h 277 (12.8) 152 (7.0) 429 (19.8)

3–6 h 73 (3.4) 58 (2.7) 131 (6.1)

6–12 h 38 (1.7) 29 (1.3) 67 (3.0)

12–24 h 86 (4.0) 59 (2.7) 145 (6.7)

> 24 h 93 (4.3) 86 (4.0) 179 (8.3)

Unknown 418 (19.3) 207 (9.5) 625 (28.8)
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over 60 years were more associated with moderate/severe cases (χ2 test between severity and 
age: p = 0.000). The frequency of  cases was higher in urban (n = 1,694; 78.1%) than rural 
areas (n = 422; 19.46%). Accidents in rural areas were more severe (χ2 test between severity 
and area of  occurrence: p = 0.000; OR = 0.371; 95%CI 0.245 – 0.561). The most common 
anatomical sting site was the head (n = 704; 32.4%), followed by hand (n = 226; 10.4%), 
and arm (n = 204; 9.41%), but the body regions affected that resulted in severe cases were 
the head and trunk (χ2 test between severity and anatomical sting site: p = 0.026; 95%CI 
0.023 – 0.029). The most frequent interval between the sting and medical care was up to 1 
hour after the incident (n = 592; 27.3%). Table 2 shows that most cases were classified as 
mild (n = 1,887; 87.0%), while some were moderate (n = 104; 4.8%), and a few were severe 
(n =8; 0.4%). Most cases progressed to cure (n = 1,914; 88.3%), and three individuals died, 
resulting in the lethality rate of  0.14%. Table 3 shows that the most frequent local manifes-
tations were pain (n = 1,640; 86.6%), edema (n = 1,557; 82.2%), itching (n = 112; 5.9%), and 
ecchymosis (n = 63; 3.3%), whereas the most frequent systemic manifestations were head-
ache (n = 34; 18.0%), vagal (n = 30; 15.8%), dyspnea (n = 28; 14.8%), fever (n = 27; 14.3%), 
and neuroparalytic manifestations (n = 13; 6.8%). 

DISCUSSION

In Brazil, 74,352 honeybee sting cases were reported from 2007 to 20146. The Southeastern 
region has the highest number of  cases, followed by the Northeastern region. Rio Grande do 
Norte is the Northeastern state with the highest incidence and the third Brazilian state most 

Table 2. Distribution of honeybee sting cases in the state of Rio Grande do Norte, from 2007 to 
2014, according to case severity and progression.

Variables

Gender
Total

2,168 (100%)Male
1,389 (64.1%)

Female
779 (35.9%)

Severity

Mild 1,197 (55.1) 690 (31.8) 1,887 (87.0)

Moderate 75 (3.5) 29 (1.3) 104 (4.8)

Severe 08 (0.4) 00 (0.0) 08 (0.4)

Unknown 109 (5.1) 60 (2.8) 169 (7.8)

Progression

Death 03 (0.1) 00 (0.0) 03 (0.1)

Cure 1,211 (55.9) 703 (32.4) 1,914 (88.3)

Unknown 175 (8.1) 76 (3.5) 251 (11.6)
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affected by this type of  injury, after Roraima (first) and Tocantins (second), both from the 
Northern region6. The present study shows that the cases of  accidents with bees increased 
in Rio Grande do Norte: from 16 cases in 2007 to 709 in 2014, with a total of  2,168 inci-
dents. These data are in agreement with those provided by the Brazilian Ministry of  Health 
(n = 2,191). This small difference in the number of  cases has been reported in epidemio-
logical studies with venomous animals7,8,12. This finding may be due to possible failures in 
filling the record forms and data processing between the health departments of  the cities, 
the state, and, finally, the Ministry of  Health. 

The cases of  honeybee accidents occurred in all months of  the years analyzed. 
Although the interval between June and October shows more cases, the results indi-
cate that the accidents were not seasonal. However, there is evidence of  seasonality 
in accidents with other venomous animals (snakes and scorpions)13. The increase in 

Table 3. Distribution of honeybee sting cases in the state of Rio Grande do Norte, from 2007 to 
2014, according to local and systemic manifestations.

Variables
Gender

Total
Male Female

Local manifestations 1,203 (63.5%) 690 (36.5%) 1,893 (100%)

Necrosis 03 (0.2) 01 (0.1) 04 (0.3)

Paresthesia 13 (0.7) 09 (0.5) 22 (1.2)

Ecchymosis 42 (2.2) 21 (1.1) 63 (3.3)

Itching 66 (3.5) 46 (2.4) 112 (5.9)

Edema 1,006 (53.1) 551 (29.1) 1,557 (82.2)

Pain 1,042 (55.0) 598 (31.6) 1,640 (86.6)

Systemic manifestations 112 (59.3%) 77 (40.7%) 189 (100%)

Hemorrhagic 00 (0.0) 00 (0.0) 00 (0.0)

Renal 04 (2.1) 00 (0.0) 04 (2.1)

Dizziness 06 (3.2) 00 (0.0) 06 (3.2)

Myolytic/hemolytic 08 (4.2) 02 (1.1) 10 (5.3)

Nausea 05 (2.6) 08 (4.2) 13 (6.8)

Neuroparalytic 08 (4.2) 05 (2.6) 13 (6.8)

Fever 16 (8.5) 11 (5.8) 27 (14.3)

Dyspnea 17 (9.0) 11 (5.8) 28 (14.8)

Vagal 15 (7.9) 15 (7.9) 30 (15.8)

Headache 21 (11.1) 13 (6.9) 34 (18.0)
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the incidence of  these injuries often coincides with the rainy season in the Northeast, 
which corresponds to April to July14. However, this fact does not apply to honeybees as 
they tend not to leave their hives during the rainy season15. The analysis of  the spatial 
distribution of  bee stings showed that the cities with the highest incidence are located 
in the central and western regions of  the state. These regions are in semi-arid areas 
where the dry climate prevails for about 7 to 8 months, with high temperatures and low 
precipitation16. Bees may come out of  their hives when the weather is very dry and hot, 
looking for shading from the trees and installing their hives in other locations. In this 
scenario, they seek better survival conditions, where the availability of  water and food 
is greater. The higher movement of  bees may contribute to increasing the incidence of  
accidents. In addition, the central and western regions have many apiaries, bearing in 
mind that Rio Grande do Norte is one of  the largest honey producers in the country17. 
These results suggest that the central and western regions of  the state may be a risk area 
for honeybee accidents. The present study showed that the incidence was low in coastal 
areas, ranging from 0 to 2.4 cases per 100,000 inhabitants per year. In these areas, the 
number of  accidents may be lower due to the high precipitation and relative humidity 
of  the air18. A study has reported a positive relationship between average temperature 
and the migratory process of  bees and that rainfall and relative humidity are negatively 
related to this process15. The greater number of  inhabitants in these areas and the high 
capacity of  bees to adapt to anthropogenic environmental changes19 may explain the 
predominance of  accidents in urban areas (65.7%). Social and environmental changes, 
as well as the behavior of  humans, imposing their changes in rural areas, reduce the 
quality and availability of  habitats for bees, promoting more frequent contact between 
honeybees and humans20. Consequently, urban areas often become a refuge and shel-
ter in situations of  threat to bees, besides being a place with a high source of  food in 
times of  scarcity21. Although apiculture is practiced in rural areas, these locations did not 
have a high number of  cases. Only 4% of  the cases were work-related, indicating that 
the accidents may be associated with the dispersal behavior of  the bees to urban areas. 
The area of  occurrence of  the accident showed a strong association with the presence 
of  systemic manifestations (χ2 test between systemic manifestations and area of  occur-
rence p = 0.000; OR = 0.450; 95%CI 0.319 – 0.634) and severity (χ2 test between sever-
ity and area of  occurrence: p = 0.000; OR = 0.371; 95%CI 0.245 – 0.561). Moderate and 
severe cases were more associated with accidents occurring in rural than urban areas. 
This increase in severity may be due to the greater difficulty of  the population in access-
ing health care services. On the other hand, cases in the urban area have a lower risk of  
systemic manifestations and progression to greater severity. 

Most cases affected the male gender (64.1%). These results are in agreement with other 
studies carried out in the Northeast in which the percentage of  men stung by bees ranged 
from 63 to 68.2%12,19,24,26. The gender of  the victim is associated with the severity of  the 
case (p = 0.022; OR = 1.65; 95%CI 1.070 – 2.544). In this analysis, men are about twice as 
likely to exhibit moderate or severe clinical conditions than women. The literature has 
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reported that the male-female ratio in Hymenoptera accidents is 2:1. Men are more sus-
ceptible to severe conditions due to allergic reactions22. The age group most affected was 
20 to 39 years, that is, the economically active population. The analysis of  epidemiolog-
ical data on accidents with venomous animals carried out by the Brazilian Ministry of  
Health in 20146 corroborates this result. Individuals aged 40 to 49 years and older than 
60 years are more associated with moderate or severe cases (χ2 test between severity 
and age: p = 0.000; 95%CI 0.000 – 0.000). In addition, in individuals older than 60 years, 
the percentage of  moderate or severe cases is about three times greater than mild cases. 
This situation may occur because individuals over 60 years are in the process of  metabolic 
decline, decreased physiological functions, loss of  muscle mass, and reduced resistance 
to physical and chemical injuries23.

Regarding the anatomical sting site, the most affected body part was the head (32.4%). 
This result is in agreement with epidemiological studies on bees carried out in the Northeast 
region, where the percentage of  victims stung in the head is high, varying between 30 and 
40%12,24. Bees, being winged insects, preferentially attack the upper regions of  the body, such 
as head and trunk. We found a strong association of  the anatomic sting site with the pres-
ence of  systemic manifestations (χ2 test between systemic manifestations and anatomical 
sting site: p = 0.015; 95%CI 0.013 – 0.017). The head and trunk are the sites most associ-
ated with such manifestations. In addition, we identified a significant relationship between 
the anatomical sting site and severity (χ2 test between severity and anatomical sting site: 
p = 0.026; 95%CI 0.023 – 0.029). In this analysis, cases in which the individuals were stung 
in the head and trunk showed greater severity. Santana and Suchara reported that the prox-
imity of  the sting site to vital organs determines a greater severity of  the clinical condition. 
When the sting occurs in the head, the symptoms are more severe because, in addition to 
the local edema, laryngeal edema can occur, with blockage of  the upper airways. The trunk 
has vital organs such as the heart and lungs, as well as vessels of  great caliber and high pres-
sure that contribute to the dispersion of  venom through the body13.

Approximately 47% of  cases received medical care within 3 hours of  the incident. 
This mean interval until medical care is also observed in epidemiological studies involving 
accidents with venomous animals14,19. Most moderate/severe accidents were treated within 1 
hour, indicating that the search for medical care in these cases was higher. In addition, these 
findings show that the health service from the state of  Rio Grande do Norte was efficient 
in the face of  emergency cases. Most cases were mild and progressed to cure, confirming 
the positive prognosis reported by other authors12,19,24,26. However, since underreporting is 
a reality in Brazil26, the low number of  severe cases (n = 3) may not represent the real mag-
nitude of  the incidents. Despite the low number of  deaths, the accident with bees is still a 
concern, as it may often be a case of  a medical emergency. Also, since antivenom is under-
going clinical trials, severe cases have only been treated with clinical support27,28. 

Local manifestations were more frequent (n = 1,893; 91%). Pain (86,6%) and edema 
(82.2%) were the most frequent local symptoms. In 9% of  cases, the victims manifested sys-
temic symptoms, such as headache, vagal manifestations, dyspnea, fever, and neuroparalytic 
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manifestations. Linard et al. and Diniz et al. also reported these local and systemic mani-
festations. These authors showed that local manifestations such as pain and edema ranged 
from 89 to 92% and 64 to 81%, respectively, while systemic manifestations varied from 6.5 
to 12%12,24. The presence of  systemic manifestations is associated with cases of  greater 
severity (χ2 test between systemic manifestations and severity: p = 0.000, OR = 6.7, 95%CI 
4.294 – 10.350). Cases with systemic manifestations are about seven times more likely to be 
moderate or severe. The age of  the victim and the interval between the sting and medical 
care are not related to systemic manifestations. However, they are associated with severity. 
Due to the strong association between systemic manifestation and severity, the variables 
age and interval between the sting and medical care might also be related to systemic man-
ifestation. This difference may have been due to the failure in completing the notification 
forms. It is possible that, when filling the information, the team recorded the severity of  
the case but not the systemic manifestation presented by the victim. Due to the high inci-
dence of  bee accidents, more regional epidemiological studies of  this nature are necessary, 
since underreporting is still high, which makes it difficult to know the real dimension of  
the envenomation by honeybee at a local and/or regional level. The improvement of  pub-
lic health actions requires the training of  health professionals responsible for treating vic-
tims and reporting cases.

CONCLUSIONS

Honeybee sting cases in Rio Grande do Norte have a high incidence in all locations 
of  the state, especially in semi-arid regions. The economically active population is the 
most affected by accidents, but moderate/severe cases predominate among individu-
als over 60 years of  age. Cases were reported in all months of  the analyzed years and 
occurred mainly in urban areas and among men. Nevertheless, the most severe cases 
were reported in rural areas. The most common anatomical sting sites were the head 
and the hand, but severe cases were more frequent among victims stung in the head and 
trunk. Most victims received medical care within 1 hour after the incident. The major-
ity of  cases were mild and progressed to cure. Local manifestations were more fre-
quent than systemic ones. Pain and edema at the sting site were the most common 
local symptoms. The high number of  bee stings reveals that Rio Grande do Norte may 
be an important risk area for this type of  injury, which needs to be monitored and con-
trolled throughout the year. 
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