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Abstract

Introduction: Occupational accidents with biological material represent a public health problem. 
The occupational exposure of health professionals represents a risk of transmission of various 
pathogens. In the literature, there is a lack of studies that analyze the profile of accidents with 
biological material among primary health care physicians. Objective: We aimed to understand 
the epidemiological profile of accidents involving biological material among primary health care 
physicians in Minas Gerais, Brazil. Methods: Descriptive epidemiological study that analyzed the 
profile of accidents with biological material among primary health care doctors in Minas Gerais, 
using secondary data. Results: In the period analyzed, 111 accidents with biological material were 
recorded, of which 54% occurred only in 2020 and 2021. Most cases occurred in women (59%) and 
the most frequent types of exposure were mucosal (38%) and percutaneous (33%). About a quarter 
(23%) of physicians did not have a complete immunization record for hepatitis B. On  average, 
in 36% of accidents serological tests were negative and in 61% they were not performed or the 
field was ignored/left blank. In only 7.2% of cases, chemoprophylaxis was indicated, but ignored 
or blank records stood out. More than half of the victims did not fill out a work accident report. 
Conclusions: Accidents with biological material predominate in female doctors and in forms of 
mucosal and percutaneous exposure. Investments in biosafety measures and permanent education 
are necessary to prevent cases and encourage their notification.
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Resumo

Introdução: Os acidentes ocupacionais com material biológico representam um problema de saúde pública. A exposição ocupacional dos 
profissionais da saúde configura-se como um risco de transmissão de diversos patógenos. Na literatura, há carência de estudos que analisem 
o perfil dos acidentes com material biológico nos médicos da atenção primária. Objetivo: Buscou-se compreender o perfil epidemiológico dos 
acidentes com material biológico em médicos da atenção primária em Minas Gerais. Métodos: Estudo epidemiológico descritivo com análise do 
perfil dos acidentes com material biológico em médicos da atenção primária em Minas Gerais, utilizando dados secundários. Resultados: No 
período analisado, foram registrados 111 acidentes com material biológico, dos quais 54% ocorreram somente em 2020 e 2021. A maioria dos 
casos deu-se em mulheres (59%), e os tipos mais frequentes de exposição foram mucosa (38%) e percutânea (33%). Dos médicos, 23% não 
possuíam esquema vacinal contra a hepatite B completo. Em média, em 36% dos acidentes os testes sorológicos foram negativos e em 61% 
não foram realizados ou o campo foi ignorado/deixado em branco. Em apenas 7,2% dos casos a quimioprofilaxia foi indicada, mas ressaltam-se 
os registros ignorados ou em branco. Mais da metade dos acidentados não emitiu a Comunicação de Acidente de Trabalho (CAT). Conclusões: 
Os acidentes com material biológico predominam em médicas e nas formas de exposição mucosa e percutânea. Investimentos em medidas de 
biossegurança e educação permanente são necessários para prevenir casos e estimular sua notificação. 

Palavras-chave: Medicina de família e comunidade; Saúde ocupacional; Epidemiologia descritiva.

Resumen

Introducción: Los accidentes de trabajo con material biológico representan un problema de salud pública. La exposición ocupacional de los 
profesionales de la salud representa un riesgo de transmisión de varios patógenos. En la literatura faltan estudios que analicen el perfil de 
accidentes con material biológico en médicos de atención primaria. Objetivo: Buscamos comprender el perfil epidemiológico de los accidentes 
con material biológico en médicos de atención primaria en Minas Gerais. Métodos: Estudio epidemiológico descriptivo con análisis del perfil de 
accidentes con material biológico en médicos de atención primaria en Minas Gerais, utilizando datos secundarios. Resultados: En el período 
analizado se registraron 111 accidentes con material biológico, de los cuales el 54% ocurrió solo en 2020 y 2021. La mayoría de los casos 
ocurrieron en mujeres (59%) y los tipos de exposición más frecuentes fueron mucosa (38%) y percutánea (33%). El 23% de los médicos no 
disponía de un calendario completo de vacunación frente a la hepatitis B. En promedio, en el 36% de los accidentes, las pruebas serológicas 
fueron negativas y en el 61% no se realizó o se ignoró/dejó el campo en blanco. Solo en el 7,2% de los casos se indicó quimioprofilaxis, pero 
destacan los registros ignorados o en blanco. Más de la mitad de las víctimas no emitieron el CAT. Conclusiones: Predominan los accidentes 
con material biológico en médicas y en formas de exposición mucosa y percutánea. Son necesarias inversiones en medidas de bioseguridad y 
educación permanente para prevenir casos e incentivar su notificación.

Palabras clave: Medicina familiar y comunitaria; Salud laboral; Epidemiología descriptiva.

INTRODUCTION

In Brazil, an accident at work is considered to be one that occurs during the performance of work in 
the service of the company, causing bodily injury or functional disturbance that causes death, or loss, or 
permanent or temporary decrease in the ability to work1 It is equivalent to occupational accident the disease 
resulting from accidental contamination of medical personnel, in the exercise of their activity.1 This injury 
represents a public health problem,2 with several negative repercussions for workers and companies.3

According to data from the Digital Occupational Health and Safety Observatory, between 2012 and 
2021, approximately 6.2 million Work Accident Reports (CAT in Brazil) were registered in Brazil, and 
12% of them had a biological material as the causative agent. In accidents involving biological material 
alone, 27% of notifications corresponded to hospital care activities and 23% to outpatient care provided by 
doctors or dentists in the same period.4

Occupational exposure of health care professionals to blood and body fluids poses a risk of 
transmitting pathogens, such as human immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis C 
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virus (HCV), cytomegalovirus, herpes simplex and parvovirus B19. Most of the time, this exposure occurs 
through splashes of blood or other body fluids on mucous membranes or non-intact skin, or through 
percutaneous injuries.5 According to the Competency Matrix for Family and Community Medicine, these 
specialists particularly perform small and intermediate outpatient surgical procedures, less complex 
emergencies and advanced life support. Examples of procedures are: suturing, lumbar puncture, abscess 
drainage, bladder catheterization, and intramuscular, subcutaneous and intravenous injection.6

In an analysis of the perception of risk at work by professionals involved in the implementation of 
the Family Health Strategy in the municipality of Rio Grande, located in the state of Rio Grande do Sul, 
it was observed that, of the group of interviewees, only 16.6% referred the handling of sharp materials 
and biological fluids as determining factors for the occurrence of work accidents.7 Another study, when 
analyzing the distribution of accidents with biological material registered at the Occupational Health 
Reference Center in Londrina (Paraná), highlighted that most cases occurred in the basic health unit.8

Most studies explore accidents involving all categories of health professionals, such as that by Julio 
et al.,9 which analyzed work accidents with biological material that occurred in municipalities in the state 
of Minas Gerais. Furthermore, many authors assess the risks of nursing professionals, responsible for 
carrying out around 60% of health procedures, such as capillary blood glucose testing and medication 
administration.10 Thus, although the percentage rate of notification at the primary and tertiary care levels is 
remarkably close,4 there is a lack of studies that seek to understand the current situation of work accidents 
with biological material occurring with primary health care (PHC) doctors in Minas Gerais.

Thus, the aim of the present study was to describe the epidemiological profile of accidents with 
biological material among PHC doctors in Minas Gerais.

METHODS

A descriptive, quantitative epidemiological study was conducted on the profile of confirmed cases 
of accidents with biological material among PHC doctors in Minas Gerais, from 2012 to 2021. The data 
analyzed are secondary, non-nominal, in the public domain and from the Notifiable Diseases Information 
System (SINAN) of the Ministry of Health, made available by the State Department of Health of Minas 
Gerais (SESMG) via TabNet on November 5, 2022.11

The following codes were considered PHC doctors, according to the Brazilian Classification of 
Occupations (CBO): family and community doctor (2231-16), Family Health Strategy doctor (2251-42) and 
family and community medicine doctor ( 2231F7).

The variables analyzed were sex, type of exposure (percutaneous, mucosal, intact skin, non-intact 
skin and others), organic material, circumstances of the accident, use of personal protective equipment 
— PPE (gloves, apron, glasses, mask, face shield and boots), vaccination status of the injured person in 
relation to hepatitis B (vaccinated with three doses, not vaccinated), test results of the injured party (anti-HIV, 
HBsAg, anti-HBs, anti-HCV), how  the accident was handled (no indication for chemoprophylaxis, refusal 
of indicated chemoprophylaxis, AZT+3TC, AZT+3TC+indinavir, AZT+3TC+nelfinavir), case evolution, and 
issuance of CAT.

Data analysis was carried out using descriptive statistics, with calculation of mean and standard 
deviation (SD), using Microsoft Office Excel®  2007. This study did not require approval from the Research 
Ethics Committee as it used public domain data, in accordance with Resolution No. 510/2016 of the 
Ministry of Health.12
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RESULTS

In the period from 2012 to 2021, 111 cases of accidents with biological material were confirmed by 
PHC doctors in Minas Gerais. The mean number of cases per year was 11.1 (SD=10.5). In addition to the 
increasing trend, the number of confirmed cases showed significant annual variation, especially in 2020 
and 2021 (Figure 1).

Source: SINAN/SESMG.11

Figure 1. Annual distribution of notifications of accidents involving biological material among primary health care physicians, 
Minas Gerais, Brazil. 2012 to 2021. 

Regarding the codes according to the CBO, 59% (n=65) of accidents occurred with a family health 
doctor, followed by 34% (n=38) with doctors from the Family Health Strategy and 7% (n=8) doctors in 
family and community medicine.

Females accounted for 59% (n=66) of cases. The characteristics of the accident are described in 
Tables 1 and 2. The most frequent types of exposure were mucosal (38%, n=42) and percutaneous (33%, 
n=37). Doctors were wearing gloves in 72% (n=80) of accidents; in a mask in 54% (n=60) and an apron in 
49% (n=54). Accidents involving blood were the most reported (47%, n=52). After other procedures (50%, 
n=56), a surgical procedure was the main circumstance of accidents, representing 26% (n=29).

Among accidents with mucous exposure, both the circumstance of the accident and the type of 
material most commonly reported were “others” (67%; n=28) (Table 3). Regarding accidents with 
percutaneous exposure (n=37), regarding the circumstance of the accident, 43% (n=16) occurred during 
some surgical procedure, followed by 19% (n=7) in “others”. Regarding the type of material, blood was the 
most common (84%; n=31) (Table 3). Table 3 presents frequencies of the types of accident exposures by 
accident circumstance and by type of organic material.

Of the injured doctors, 77% (n=86) had a complete vaccination schedule against hepatitis B, and 
3% (n=3) were unvaccinated, but in 20% (n=22) of the notifications this field was ignored or left blank. 
Regarding the results of the accident’s serological tests (at the time of the accident), one was positive 
for anti-HIV, one for HBsAg, four for anti-HBs and none for anti-HCV. The tests were negative in 36% 
(SD=4.5%) of cases; in 24% (SD=2.6%) they were not performed;  and in 37% (SD=0.5%), the field 
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regarding serology was ignored or left blank (Table 4). Regarding the evolution of the case (Table 4), 29% 
(n=32) were discharged because the source patient was negative. However, in 36% (n=40) of notifications 
the evolution field was ignored or not filled in.

Table 1. Frequency of accidents with biological material by type of exposure and use of personal protective equipment 
among primary health care physicians, Minas Gerais, Brazil. 2012 to 2021.

Source: SINAN/SESMG.11

  Yes No Ignored /Blank

Type of exposure

Percutaneous 37 59 15

Mucosa 42 62 7

Intact skin 26 67 18

Non-intact skin 5 89 17

Others 23 64 24

Use of PPE

Gloves   80 18 13

Apron 54 43 14

Glasses 35 62 14

Mask 60 37 14

Face shield 28 68 15

Boots 15 82 14

Table 2. Profile of cases of accidents with biological material according to organic material and circumstances of the 
accident among primary health care physicians, Minas Gerais, Brazil. 2012 to 2021. 

Source: SINAN/SESMG11.

Organic material n %

Ignored/Blank 8 7

Blood 52 47

Cerebrospinal fluid 2 2

Pleural fluid 1 1

Fluid with blood 3 3

Others 45 41

Accident circumstances 

Ignored/Blank 4 4

Intravenous medication administration 1 1

Intramuscular medication administration 2 2

Subcutaneous medication administration 7 6

Non-specified puncture 1 1

Improper waste disposal 3 3

Improper disposal on ground 3 3

Surgical procedure 29 26

Laboratory procedure 2 2

Dextro 2 2

Recapping 1 1

Others 56 50
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Regarding accident management (Table 5), chemoprophylaxis was not indicated in 49.5% (n=55). 
In one case, chemoprophylaxis was refused, and eight received it (7.2%). The significant incompleteness 
of the field regarding how accident was handled is highlighted as ignored or left  blank records were 
frequent. Of the doctors injured during the period, 34% (n=38) issued a CAT, while 54% (n=60) did not 
issue it, and in 11% (n=12) of notifications, the field was ignored or left blank.

Table 3. Accidents with biological material according to type of exposure by circumstances of the accident and by type of 
organic material among primary health care physicians, Minas Gerais, Brazil. 2012 to 2021. 

Source: SINAN/SESMG.11

Type of exposure

Percutaneous 
exposure 

(n=37)

Mucosal 
exposure 

(n=42)

Intact skin 
exposure 

(n=26)

 Non-intact 
skin exposure 

(n=5)

Other exposure 
(n=23)

n % n % n % n % n %

Accident circumstances

Ignored/Blank 0 0 2 5 1 4 0 0 1 4

Intravenous medication 
administration 

1 3 0 0 0 0 0 0 0 0

Intramuscular medication 
administration

1 3 1 2 0 0 0 0 0 0

Subcutaneous medication 
administration

4 11 3 7 3 12 0 0 0 0

Non-specified puncture 0 0 1 2 0 0 0 0 0 0

Improper waste disposal 3 8 0 0 0 0 0 0 0 0

Improper disposal on ground 2 5 0 0 1 4 0 0 0 0

Surgical procedure 16 43 7 17 8 31 4 80 0 0

Laboratory procedure 1 3 0 0 1 4 0 0 0 0

Dextro 1 3 0 0 1 4 0 0 0 0

Recapping 1 3 0 0 1 4 0 0 0 0

Others 7 19 28 67 10 38 1 20 22 96

Organic material

Ignored/Blank 4 11 2 5 1 4 0 0 2 9

Blood 31 84 9 21 17 65 5 100 0 0

Cerebrospinal fluid 1 3 1 2 0 0 0 0 0 0

Pleural fluid 0 0 1 2 1 4 0 0 0 0

Fluid with blood 1 3 1 2 1 4 0 0 0 0

Others 0 0 28 67 6 23 0 0 21 91

Table 4. Serological profile of the injured person at the time of the accident of primary health care physicians, Minas Gerais, 
Brazil. 2012 to 2021. 

Source: SINAN/SESMG.11

Positive Negative Inconclusive Not done Ignored/Blank

n % n % n % n % n %

Anti-HIV 1 1 45 41 1 1 23 21 41 37

HBsAg 1 1 41 37 2 2 26 23 41 37

Anti-HBs 4 4 33 30 2 2 30 27 42 38

Anti-HCV 0 0 40 36 2 2 27 24 42 38
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DISCUSSION

Biological risk in the hospital environment is widely discussed in the literature, whereas, in PHC, 
this issue is less studied9 because there is little perception of its severity at this level of care, despite 
being an environment where there is inherent risk.13 Furthermore, work accidents in PHC have different 
characteristics with regard to exposure to biological risk beyond health units, considering the home 
care program.14

During the period studied, an annual average of 11.1 accidents with biological material was 
observed among PHC doctors (family and community doctors, doctors from the Family Health Strategy 
and doctors in Family and Community Medicine) in Minas Gerais. This represents 1.5 accidents per year 
per thousand professionals, considering the 7,455 doctors registered with the Brazilian Classification 
of Occupations codes considered in this study.15 Gomes et al.,16 in a study on accidents with biological 
material in health care professionals in Brazil., reported an annual rate of 16.9 accidents per thousand 
health care professionals. Miranda et al.,17 in turn, observed the incidence of 8.6 accidents with biological 
fluids per thousand doctors.

In the present study, we observed that 54% of recorded accidents occurred in the years 2020 and 
2021, a period coinciding with the COVID-19 pandemic18 in which high demand led the health system to 
the risk of collapse. As the majority of confirmed cases were considered mild and could be managed in 
PHC, this level of care was essential in confronting the pandemic.19 In the pandemic context, doctors and 
other health professionals were subjected to physical and psychological pressure due to the increased 
work burden, the fear of contagion by the SARS-CoV-2 virus and the constant changes in protocols and 
PPE.20 Among the many causes of accidents among health care professionals are work overload, physical 
fatigue and stress.21

In this study of PHC physicians, the majority of accidents occurred among females, also observed 
by Miranda et al.,17 in which the incidence of accidents was higher among female doctors. This difference 
in the frequency of the condition can be explained by the predominance of women working as doctors in 
the context of primary health care.22 According to the Medical Demography in Brazil 2023 study, 59% of 
doctors specializing in Family and Community Medicine are women.23

Although Regulatory Standard 32 (NR-32) recommends that employers provide PPE to health care 
professionals,24 among the accident notifications analyzed in this study, 72% of those injured wore gloves, 
49% wore an apron and 54% wore a mask. Mizoguti et al.,25 when analyzing cases of accidents caused 
by biological material reported by the Occupational Health Unit of the Hospital do Trabalhador in Curitiba 
(Paraná), observed that 69% of those injured wore gloves, 31.2% wore an apron and only 9% wore a 

Table 5. Management of accidents involving biological material  among primary health care physicians, Minas Gerais, 
Brazil. 2012 to 2021. 

Source: SINAN/SESMG.11

Yes No Ignored/Blank

n % n % n %

Chemoprophylaxis not indicated 55 50 26 23 30 27

Chemoprophylaxis refused 1 1 65 59 45 40

AZT+3TC 5 5 61 55 45 40

AZT+3TC+Indinavir 2 2 64 58 45 40

AZT+3TC+Nelfinavir 1 1 66 59 44 40
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mask. In a study on the nursing team’s perception of biosafety in an intensive care unit (ICU), Correa and 
Donato26 found that the use of PPE did not prevent the occurrence of an accident, but it is a protective 
factor for post-exposure risk, as the use of this equipment reduces the amount of biological material 
inoculated by up to 75%, which reinforces its importance.

There was a predominance of mucosal (38%) and percutaneous (33%) forms of exposure, in 
disagreement with other authors, 27–29 who observed that percutaneous exposure stood out over other types. 
This fact can be associated with PHC competencies, which include managing the agenda, carrying out 
individual and group consultations, home visits and educational activities.6 Furthermore, small-size ambulatory 
surgical procedures are part of the scope of action of PHC professionals, but these workers are less exposed 
to biological materials when compared to professionals in medium- to high-complexity services.30

Blood was the organic material that caused the majority of notifications, a finding also observed by 
Hernández Navarrete et al.31 when analyzing accidents with biological material among health professionals 
in two PHC areas in Spain. It is worth mentioning that many workers tend to neglect accidents that do not 
involve blood, which can lead to underreporting of cases.32

The high proportion of “others” such as accident circumstances and type of biological material, 
especially in accidents with mucous exposure, points to a limited characterization of these incidents. 
PHC professionals can be exposed to airway secretions,7 for example, when caring for patients with 
leprosy, tuberculosis, chickenpox and rubella,14,33 at home or in a doctor’s office. Exposure can also occur 
through other body fluids during the Pap smear.14 Furthermore, contact with secretions from clean and 
contaminated wounds is a biological risk.34

Regarding accident management afterwards, with involvement of biological material, post-exposure 
prophylaxis for sexually transmitted infections such as HIV, syphilis and viral hepatitis consists of the use 
of medications with the aim of reducing the risk of infection. Its indication depends on the serological status 
of the exposed person and the source person.35 To do this, it is necessary to run serology tests on the 
injured person for HIV, HBV and HCV, verify vaccination for hepatitis B and investigate proof of immunity 
through anti-HBs testing.36 Despite this, about 24% of reported cases showed that serology tests were not 
performed at the time of the accident, and in 37.5%, the field for serological tests was ignored or not filled in.

Chemoprophylaxis was indicated in 23% of the accidents analyzed and seroconversion occurred 
in 14%. Sardeiro et al.,37 on the other hand, did not observe seroconversion in health workers exposed 
to biological material in Goiânia, but noted that clinical follow-up was missing in 41.5% of cases, which 
highlights the risk of seroconversion.

Regarding hepatitis B, the recommendations depend on the serological status of the source patient 
and the anti-HBs levels of the victim. In cases where the source presents a positive or unknown HBsAg and 
the professional is unvaccinated or has an incomplete schedule, it is recommended to start or complete 
the vaccination and administer hyperimmune immunoglobulin against hepatitis B. In cases of vaccinated 
people, with an adequate protective response, there is no specific measure. On the other hand, when it 
is not possible to determine a vaccine protection factor in vaccinated professionals, the administration of 
hyperimmune immunoglobulin against hepatitis B is recommended.36

It was observed that only 77% of victims were previously vaccinated against hepatitis B with three 
doses, coverage similar to that reported by Assunção et al.,38 who found a prevalence of complete vaccination 
in 74.9% of health workers in the public sector of Belo Horizonte, Minas Gerais. Therefore, considering 
that the prevention of this disease occurs through three doses of the vaccine, hepatitis B vaccination 
coverage is still a problem.39
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It is also important to point out the high incidence of ignored and blank data among the variables 
studied. The incompleteness of data favors the generation of deficient data, which contributes to the 
lack of knowledge of the real epidemiological profile of cases and impacts the quality of the analysis.40 In 
Brazil, recording work accidents through CAT emerged as a control and monitoring of such events, with 
their issuance and reporting to Social Security by the employer being mandatory.41 However, even with 
this objective, there are failures in filling out notifications of accidents involving biological material among 
health professionals, as demonstrated by Gomes and Caldas.42

The use of non-nominal secondary data is one of the limitations of this study, as it is subject 
to underreporting. This is a reality already known in the literature due to the lack of recording and 
notification of accidents involving biological material.36 Among the causes of underreporting are: 
bureaucracy, lack of knowledge on how to carry it out, HIV-negative source patient and attribution of 
low risk to the accident.43 Furthermore, the notification forms used by the Ministry of Health do not allow 
complete identification of the context of the accident, for example, there is no specification of the fields 
filled in as “others”.

CONCLUSION

The results collected by the study show that accidents with biological material are predominant in 
family and community doctors, in the forms of mucosal and percutaneous exposure. Therefore, greater 
investments in biosafety measures and ongoing education are necessary, with the aim of preventing the 
occurrence of accidents, reinforcing the importance of following post-exposure protocols and encouraging 
the notification of cases, advocating data completeness.

Considering the lack of work on the epidemiological profile of these accidents among PHC doctors 
at the state level and their relevance to public health, it is essential that more research exploring this topic 
be carried out, especially with primary data.
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