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ABSTRACT

Objectives: to identify factors associated with accidents involving biological
material and the perception of biological risk among community health
workers (CHWs). Methods: an analytical cross-sectional study was carried
out with CHW s using a questionnaire and consultation of vaccination card
records. Poisson multiple regression with robust variance was conducted to
analyze the factors associated with accidents involving biological material
and perception of biological risk. Results: of the 207 participants, 50.24%
(95% CI = 43.4 - 56.9) self-reported accidents with biological material, and
the associated factors were having a university degree [adjusted PR = 2.2
(95% CI = 1.0 - 4.7)], having another job [adjusted PR = 1.5 (95% CI =
1.0 - 2.3)] and knowledge of the vaccines needed by CHWs [adjusted PR
= 0.7 (0.5 - 0.9)]. It was found that 74.39% of CHWSs were aware of some
biological risk, even to a limited extent. Among the variables investigated,
in the adjusted analysis, none showed an association with the perception of
biological risk by CHWs. Conclusion: the prevalence of accidents involving
biological material among CHWs is high, and the associated factors are
having a university degree, having another job, and having knowledge of the
vaccines required for the job. Most CHWs have a limited perception of the
risk. No factors were associated with this variable.

Descriptors: Community Health Workers; Occupational Exposure; Communicable

Disease Control; Containment of Biohazards; Information Dissemination.

RESUMO

Objetivos: identificar fatores associados & acidentes com material bioldgico e
a percepgdo do risco bioldgico entre Agentes Comunitdrios de Savide (ACS).
Métodos: estudo transversal analitico realizado com ACS, mediante aplicagio
de questiondrio e consulta de registros no cartio de vacinas. Regressdo miiltipla de
Poisson com varidncia robusta foi realizada para analisar os fatores associados aos
acidentes com material bioldgico e & percepedo do risco bioldgico. Resultados: dos
207 participantes, 50,24% (IC 95% = 43,4 - 56,9) apresentou autorrelato de
acidentes com material bioldgico, tendo como fatores associados possuir formagio
de nivel superior [RP ajustada = 2,2 (IC 95% = 1,0 - 4,7)], ter outro vinculo
empregaticio [RP ajustada = 1,5 (IC 95% = 1,0 - 2,3)] e conbecimento quanto
as vacinas necessdrias ao ACS [RP ajustada = 0,7 (0,5 - 0,9)]. Constatou-se
que 74,39% dos ACS tinham percepgio de algum risco bioldgico, mesmo de
Jforma limitada. Entre as varidveis investigadas, na andlise ajustada, nenhuma
mostrou associagdo com a percepedo de risco bioldgico pelos ACS. Conclusdo: a
prevaléncia de acidentes com material bioldgico em ACS é elevada, sendo fatores
associados possuir formagdo de nivel superior, ter outro vinculo empregaticio ¢
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apresentar conhecimento quanto as vacinas necessdrias para a atividade laboral. Hd limitada percepcdo de risco pela maioria dos ACS.
Néo foram encontrados fatores associados & esta varidvel.

Descritores: Agentes Comunitdrios de Satide; Exposi¢io Ocupacional; Controle de Doengas Transmissiveis; Contengdo de Riscos Bioldgicos; Disseminagio

de Informagdo.

RESUMEN

Objetivos: identificar los factores asociados a los accidentes con material bioldgico y la percepcion del riesgo bioldgico entre agentes
comunitarios de salud (ACS). Métodos: estudio transversal analitico realizado con los ACS mediante cuestionario y consulta de los
registros de las cartillas de vacunacion. Se realizé una regresion miiltiple de Poisson con varianza robusta para analizar los factores
asociados a los accidentes con material biolégico y la percepcion del riesgo bioldgico. Resultados: de los 207 participantes, el 50,24%
(IC 95% = 43,4 - 56,9) declararon haber sufrido accidentes con material bioldgico, y los factores asociados fueron tener un titulo
universitario [PR ajustado = 2,2 (IC 95% = 1,0 - 4,7)], tener otro trabajo [PR ajustado = 1,5 (IC 95% = 1,0 - 2,3)] y conocer las
vacunas que necesitan los ACS [PR ajustado = 0,7 (0,5 - 0,9)]. Se observé que el 74,39% de los ACS conocian algiin riesgo bioldgico,
aungque fuera de forma limitada. De las variables investigadas en el andlisis ajustado, ninguna mostrdé una asociacion con la percepcién
del riesgo bioldgico por parte de los ACS. Conclusién: la prevalencia de accidentes con material bioldgico entre los ACS es alta, y los
ﬁzctores asociados son tener un titulo universitario, tener otro tmbaja y tener conocimientos sobre las vacunas necesarias para el mzbajo.
La mayoria de los ACS tienen una percepcion limitada del riesgo. No se encontraron factores asociados a esta variable.

Descriptores: Agentes Comunitarios de Salud; Exposicion Profesional; Control de Enfermedades Transmisibles; Contencion de Riesgos Bioldgicos;

Difusidn de la Informacién.

INTRODUCTION

Community Health Workers (CHWs) are the lar-
gest workforce in the Family Health Strategy (FHS),
the program that underpins Primary Health Care in the
Brazilian Unified Health System (SUS)®". In December
2019, a study recorded a total of 268,879 CHWs in
Brazil®, who work on various fronts, such as health pro-
motion, disease prevention, and monitoring the treat-
ment of illnesses, and are an important link between the
community and the health team®.

The main duties of CHWs are home visits to register
and monitor families, educational activities, guidance,
and referrals®, but research indicates that they occasio-
nally get involved in activities for which they are not
trained or regulated, such as body hygiene for the elder-
ly, wound care, and finger prick*?.

Since 2017, with the publication of the new Natio-
nal Primary Care Policy (Portuguese acronym: PNAB),
the duties of these professionals have been expanded,
incorporating nursing activities such as checking capi-
llary glycemia and performing dressings using the clean
technique (use of clean material, running water or saline
solution and sterile cover), which must be performed
on an exceptional basis and assisted by a higher-level
health professional, a member of the team, after specific
training on the technique, on biosafety measures, and
the provision of appropriate Personal Protective Equip-
ment (PPE)®.

Community Health Workers, like other health
workers, carry out activities that expose them to oc-
cupational risks, including physical and psychological
risks®”, with exposure to sunlight®, physical aggres-
sion, and emotional distress being highlighted by the
CHWs®. Although there is a biological risk in their
work activities*”, the perception of this type of risk by
CHWs is limited to activities in which there is contact
with people with infectious diseases®, as identified in a
study where the prevalence of accidents with biological
material was 28.8% among CHW's.

Although vulnerability to biological risk among
CHWs is evident, even considering the new duties of
CHWs recommended by the 2017 PNAB®Y, there is li-
ttle mention of this subject in the content taught during
the educational processes of these professionals® and
studies on this topic are scarce, highlighting the need to
devote efforts to mapping the prevalence of these acci-
dents among CHWs and understanding which factors
are related to the occurrence of this event and the per-
ception of biological risk by CHWs, in order to support
worker health policies and training and continuing edu-
cation programs.

Therefore, in order to broaden the understanding of
this problem among CHWs, this study aimed to iden-
tify factors associated with the occurrence of accidents
involving biological material and the perception of bio-
logical risk among Community Health Workers.
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METHODS

Study type and setting

This is an analytical cross-sectional study carried out
in Primary Health Care Units (UABSF) belonging to
two Health Districts of Goidnia, Goids, from August
2017 to July 2018. The two Health Districts have 24
UABSFs, which cover 185,296 Family Health Strategy

uscrs.

Population

The population of this study was made up of CHW's
belonging to 71 FHS teams in 23 UABSFs.

It should be noted that in one unit, it was not possi-
ble to contact the local manager, so it was not possible
to recruit CHWs in this setting.

All 207 CHWs who were in full exercise of their
duties during the research period were recruited for the
study.

Data collection procedure

Data was collected using a self-administered ques-
tionnaire, previously prepared by the researchers, based
on the literature related to exposure to biological mate-
rial in health practices"”. The questionnaire was evalua-
ted by two specialists in the field of biological risk and
primary care and pre-tested. The data from the pre-test
participants was not included in the analysis of the re-
sults.

The questionnaire consisted of objective and subjec-
tive questions organized into four categories: 1st) iden-
tification and sociodemographic characteristics, 2nd)
self-report of exposure to biological material, 3rd) vacci-
nation schedule, and 4th) perception of biological risk.

The managers of the units were approached by tele-
phone, and the objectives of the study were presented,
the authorization of the municipal management and
approval of the study by the Research Ethics Committee
were informed, and finally, consent was requested for
the inclusion of the health unit as the research setting.
After the managers agreed, they were asked to schedu-
le a meeting with the CHWs during working hours to
present the invitation to participate in the study, and
explain the research objectives and the procedures in-
volved. The CHWs who agreed to participate signed an
informed consent, answered the self-administered ques-
tionnaire, and presented their vaccination cards to the
research team.

The CHWS’ vaccination data was recorded using a
digital copy of their cards. Those who did not present
their vaccination cards for verification at the time of

data collection were asked to send a photo electronically
to the research team.

Study variables

The dependent variables considered were accidents
involving biological material and perception of biolo-
gical risk.

To determine accidents involving biological mate-
rial, we considered self-reporting based on the answers
to: "Have you ever suffered an accident involving bio-
logical material while working as a CHW? If so, what
biological material was involved?”.

To determine the perception of biological risk,
CHWs were asked about situations in their day-to-day
work that exposed them to biological risk. The answers
were categorized as follows: those who brought up si-
tuations that were in fact characterized as biological risk
were categorized as individuals who perceive some bio-
logical risk involved in their work activity, while those
who did not indicate actions or cited actions among
which none represent biological risk were categorized as
individuals who do not perceive such risk.

As independent variables, we considered sociodemo-
graphic and work-related aspects, the completion of the
vaccination schedule, verified by means of the vaccina-
tion card, and knowledge about the vaccines needed to
carry out their work activities. This variable was classified
by citing all the vaccines required for their work accor-
ding to the Occupational Vaccination Calendar of the
Brazilian Immunization Society (Portuguese Acronym:
SBIm), in response to an open-ended question in the
questionnaire.

Statistical analysis

The statistical analysis was carried out in the R
program (version 4.2.3, 2023, R Core Team, Vienna,
Austria), using the “epiR”™" and ggplot2"? packages.
Initially, a descriptive analysis was carried out using ab-
solute and relative frequencies for the qualitative varia-
bles and means and Standard Deviations (SD) for the
quantitative variables. The prevalence of self-reported
accidents with biological material and the perception of
biological risk were estimated with their respective 95%
confidence intervals (95%CI).

Poisson regression models with robust variance were
used to verify the association between the independent
and dependent variables. Initially, a bivariate analysis
was carried out between the dependent variables and
each independent variable. The magnitude of the effect
of the bivariate analysis was presented as the unadjus-
ted Prevalence Ratio (PR) and respective 95%CI. Next,
variables with a p-value of <0.20 were included in the
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multiple regression models. For the models, participants
with any missing data necessary for the statistics were
excluded. The magnitude of the effect of the Poisson
multiple regression models was presented as the Adjus-
ted Prevalence Ratio (APR) and respective 95%CI. The
Wald chi-squared test was used to evaluate statistical
significance in the bivariate and multiple analyses. In
all analyses, variables with a value of p<0.05 were con-
sidered statistically significant. A polychoric correlation
matrix was used to evaluate the multicollinearity of the
independent variables, and no variables with high cor-
relations (r > 0.6) were identified. The quality of the
model’s fit was evaluated using the Goodness-of-Fit test
for Poisson distributions and McFadden’s R2.

Ethical and legal aspects

This study is part of a larger project entitled “Bio-
logical Risk among Community Health Workers”,
which received a favorable opinion from a Research
Ethics Committee (Certificate of Submission for Ethi-
cal Appraisal — Portuguese Acronym - CAAE number
41413015.6.0000.5078) and met all the requirements
of Resolution No 466 of 2012 of the National Health
Council.

RESULTS

All the CHW s invited agreed to be included in the
study, totaling 207 participants. There was a predomi-
nance of females (91.79%; n = 190), with an average age
of 39 years (SD = 8 years), complete high school educa-
tion (64.73%; n = 134), and between two and five years
of experience (30.92%; n = 64). Of the total, 68.59% (n
= 142) were fully vaccinated for all the vaccines required
of health professionals. Regarding the Hepatitis B virus
vaccine, 88.88% (n = 184) had received some dose of
the vaccine, 5.31% (n = 11) were unable to provide in-
formation, 1.93% (n = 4) had not been vaccinated, and
3.86% (n = 8) did not present their vaccination card,
even after subsequent contact. Of those vaccinated,
82.6% (n = 152) were fully vaccinated for Hepatitis B.

The prevalence of self-reported accidents with bio-
logical material was 50.24% (n = 104; 95% CI = 43.5
- 57.0). Accidents were predominantly on intact skin
(72.92%; n = 140), followed by mucosa (20.31%; n
= 39), non-integral skin (4.17%; n = 8), and percuta-
neous (2.60%; n = 5). Among the accidents involving
exposure to the mucosa, 82.05% (n = 32) were to the
ocular mucosa and 17.95% (n = 07) to the oral mucosa.
Figure 1 shows the biological materials involved in the
accidents.

Figure 1 - Relative frequencies of the types of biological material involved in occupational accidents reported by Community

Health Workers, Goiania, Goias, Brazil, 2017-2018
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The bivariate analysis showed that having another
job was associated with accidents involving biological
material. The following variables were included in the
Poisson multiple regression model: level of education,
length of service, qualification course for CHW work,
presence of a supervisor, having another job, knowledge
of the vaccines required for the job, and complete vac-
cination schedule. In the adjusted model, higher edu-
cation, having another job, and knowledge of the nec-
essary vaccinations were associated with self-reported
accidents involving biological material (Table 1).

It was found that 25.61% (n = 53) of the CHWSs
did not perceive biological risk in their work practice.
Among the CHWs who did, the majority gave answers
limited to one or two activities (mean 1.7; SD = 0.64),
sometimes indicating situations that did in fact con-
stitute biological risk, along with other situations that

constituted occupational risk, but not exactly biological
risk, demonstrating limited knowledge of the risk. The
majority associated biological risk with visits to patients
with infectious diseases, and among the situations most
frequently mistakenly pointed out as biological risk was
sun exposure (Figure 2).

Based on the categorization of the open-ended an-
swers, 74.39% (n = 154; 95% CI = 68.0 - 79.8) of
CHWs perceived at least one biological risk situation
in their work. Among the factors investigated, the crude
PR analysis showed that CHWs who carry out activities
that generate sharps and who have a complete vaccina-
tion schedule were associated with the perception of
biological risk; however, in the adjusted regression anal-
ysis, these variables were not statistically significant, and
the model was not well adjusted (Table 2).

Table 1 - Prevalence of accidents with biological material among community health workers, according to demographic and
professional variables and associated factors, Goiania, Goias, Brazil, 2017-2018

Continue...
Variables Accident with BM DL A p-value* APR (Cl 95%) p-value*
Yes (%) No (%) (C195%)
Sex
Female 96(50.53) 9L (4L9L7) 11(0.6-18) 0.780
Male 8 (47.06) 9 (5294) 1
Age (n =159)
20-39 years old 49 (5213) 45 (47.87) 10 (0.7 -14) 0.866
> 40 years old 33(50.77) 32 (49.23) 1
Level of education (n = 203)
Elementary education 6(35.29) 11 (64.71) 1 1
Secondary education 67 (50.00) 67 (50.00) 0704 -13) 0.253 17(08-35) 0178
Tertiary education 30 (57.69) 22 (42.31) 06(03-12) 0.109 22(10-47) 0.046**
Length of work (n = 206)
<2 years 22 (40.00) 33 (60.00) 0704 -10) 0.074* 0704-12) 0.254
i;:tﬁ:ars and 11 38 (59.37) 26(1063)  10(08-14) 0760 10(0.6 - 15) 0966
i;i?hzears and 11 10 (370%) 17 (6296) 06 (04 -11) 0.090* 07(04-13) 0302
>10 years 34 (56.66) 26 (43.33) 1 1
Has taken a qualification course for CHWs (n = 206)
Yes 40 (58.82) 28 (41.18) 13(09-17) 0.093* 12(0.8-18) 0353
No 6l (46.38) 74 (53.62) 1 1
Has taken a course in the last year (n = 205)
Yes 35 (53.85) 30 (46.15) 11(0.8-14) 0.543
No 69 (49.29) 71(50.71) 1
Supervisor’s presence (n = 206)
Yes 56 (45.16) 68 (54.83) 0.8(0.6-10) 0.060* 08(0.6-1)) 0115
No 48 (58.54) 34 (L1 4b) 1 1

Rev. Eletr. Enferm., 2023; 25:75116, 1-11 5



Galdino Junior H et al.

Table 1 - Prevalence of accidents with biological material among community health workers, according to demographic and
professional variables and associated factors, Goiania, Goias, Brazil, 2017-2018

Conclusion.

Accident with BM Unadjusted PR

Variables p-value* APR (Cl 95%) p-value*

Yes (%) No (%) (C195%)

Has another job (n = 205)

Yes 17 (77.27) 5(2273) 16(Q2-21) 0.008** 15(10-23) 0.049**
No 87 (L7.54) 96 (5246) 1 1
Perception of at least one biological risk situation
Yes 79 (51.30) 75 (48.70) 11(0.8-15) 0.604
No 25 (4717) 28(52.83) 1
Generates sharps (n = 203)
Yes 21 (42.86) 28 (5714) 0.8(0.57 -116) 0.235
No 81(52.60) 73 (4740) 1
Transports sharps (n =194)
Yes 11 (40.74) 16 (59.26) 0.8(051-132) 0.387
No 83 (49.70) 84 (50.30) 1
Has knowledge of the necessary vaccinations (n = 189)
Yes 39 (42.86) 52 (5714) 0.8(0.58 -1.05) 0.092* 07(05-09) 0.039**
No 54 (55.10) L4 (44.90) 1 1
Full vaccination schedule
Yes 77 (54.23) 65 (45.77) 13 (094 -1.8]1) 0.090* 08(0.6-11) 0194
No/Does not know 27 (41.5L4) 38 (58406) 1 1

Note: CHW - Community Health Worker; APR - Adjusted Prevalence Ratio; BM - Biological Material; PR - Prevalence Ratio; Cl - Confidence interval;
#p - value = Wald Chi-Square test; *p < 0.2; **p < 0.05. Model Parameters: McFadden’s R? = 0.145; Goodness-of-Fit Test for Poisson distribution: X° =
133.56; p - value = 0997.

Figure 2 - Occupational risk situations perceived as biological risk by Community Health Workers during their work activities,
Goiania, Goias, Brazil, 2017-2018
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Table 2 - Perception of biological risk among Community Health \Workers, according to demographic and professional varia-
bles and associated factors, Goiania, Goias, Brazil, 2017-2018

Perception of at least one

Variables biological risk situation U"E('g:‘;s;;; PR pialuet  APRV(CI95%)  P-value’
Yes (%) No (%)

Sex
Female 143 (75.26) 47 (24.74) 12(0.8-17) 0.506
Male 11 (64.71) 6(35.29) 1

Age (n=159)
20-39 years old 74 (78.72) 20 (21.28) 11(09-14) 0.175* 11(0.7-17) 0.687
> 40 years old 45 (69.23) 20 (30.77) 1 1

Level of education (n = 203)
Elementary education 11 (64.71) 6(35.29) 1
Secondary education 101 (75.37) 33 (24.63) 09(0.6-12) 0.514
Tertiary education 40 (7692) 12 (23.08) 08(0.6-12) 0498

Length of work (n = 206)
<2 years 42 (76.36) 13 (23.64) 11(09 -14) 0337 09(05-18) 0135
2 - L4 years and 11 months 49 (76.56) 15 (23 44) 11(09-14) 0.305 09(05-18) 0912
5 - 10 years and 11 months 22 (8148) 5(18.52) 12(09-15) 0.204 11(05-22) 0.878
=10 years 4] (68.33) 19 (31.67) 1 1

Has taken a qualification course for CHWs (n = 206)
Yes L6 (67.65) 22 (32.35) 0.8(0.7-10) 0.099* 10(0.6-16) 0995
No 108 (78.26) 30 (21.74) 1 1

Has taken a course in the last year (n = 205)
Yes 54 (83.08) 11 (1692) 12(10-13) 0.058* 11(07-16) 0.580
No 99 (70.71) 41 (29.29) 1 1

Supervisor’s presence (n = 206)
Yes 92 (74.19) 32(25.8)) 09(08-1)) 0.819
No 62 (75.61) 20 (24.39) 1

Has another job (n = 205)
Yes 17 (77.27) 5(22.73) 10(0.8-13) 0.805
No 137 (74.86) 46 (25.14) 1

Generates sharps (n = 203)
Yes 43 (8776) 6(2.24) 12(11-14) 0.021** 11(07-19) 0.677
No 110 (7143) L1 (28.57) 1 1

Transports sharps® (n =194)
Yes 24 (88.89) 3(11.11) 12(10-14) 0.094* 11(0.6-20) 0.788
No 122 (73.05) 45 (2695) 1 1

Has knowledge of the necessary vaccinations (n = 189)
Yes 68 (74.73) 23(25.27) 09(0.8-11) 0331
No 79 (80.61) 19 (19.39) 1

Full vaccination schedule
Yes 38 (69.01) 44 (3099) 0.8(07-09) 0.009** 12(0.8-18) 0.356
No/Does not know 56 (86.15) 9 (13.85) 1

Note: CHW - Community health worker; Y PR — Prevalence ratio; Cl — Confidence interval; *p < 0.2; **p < 0.05; * p-value = Wald chi-square test; S Fisher’s
Exact Test. Model parameters: McFadden’s R? = 0.291; Goodness-of-Fit Test for Poisson distribution: X? = O; p - value = 1.00. In the adjusted analysis,
the p - values were greater than 0.05..
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DISCUSSION

Accidents involving biological material are highly
prevalent among CHW s, but the perception of biolo-
gical risk is limited for most of them, and a significant
proportion of them lack risk perception, pointing to the
need to invest in continuing education, accident pre-
vention training, vaccination follow-up, and post-expo-
sure prophylaxis.

The occurrence of accidents involving biological ma-
terial shows that biological risk is inherent to the job
performed by CHWs, despite the fact that it is little
perceived by these workers, as previous studies have
shown®?. Few studies have discussed biological risk and
accidents involving biological material among CHWs.
A study carried out in the same municipality, but in a
different health district, showed that 28.80% of CHW's
have been exposed to biological material during their
work®. This difference in accident prevalence may be
due to the number of participants in the study, which
was 80 CHWs from one health district, and in the pre-
sent investigation, the number of participants was 207
CHWs, in addition, the data in the study was collected
in 20159, before the duties of CHWs were expanded,
and in the present investigation data was collected after
these changes were published™.

Occupational biological risk has been widely evalua-
ted among health professionals in tertiary care due to
the complexity of care"*'”, however, in Primary Health
Care (PHC), although it is a service characterized by the
use of light technologies, workers are exposed to biolo-
gical material and have accidents"® just as in tertiary
care™'¥. Nevertheless, publications are scarce in the
context of PHC, especially among CHWS, reaffirming
the importance of this study whose results ratify the risk.

Community Health Workers are one of the pillars of
the FHS in Brazil and identifying occupational risks in
this category has significant impacts on the construction
of training guidelines and occupational safety policies,
given that the category faces problems such as: a lar-
ge number and variety of activities, which sometimes
go beyond the legal limits of their duties; precarious
working conditions; obstacles in the relationship with
the community and teams; weaknesses in professional
training, and bureaucratization"”.

The work activities performed by CHW:S that expose
them to biological material are: disposing of infectious
waste and sharps, helping with bathing, changing dia-
pers, finger pricking, and first aid“?. This evidence is in
line with the modes of exposure and types of biological
materials found in this study. Exposure to sharps has
also been reported"®, which suggests involvement with

blood, which in this study accounted for 10.40% (n =
20) of accidents.

Saliva was the biological fluid most commonly in-
volved in accidents reported by CHWs and, despite its
low potential to carry microorganisms of infectious im-
portance compared to blood, it presents a potential risk
of transmitting viruses such as herpes virus, hepatitis A
and E viruses"?, influenza A virus subtype HIN1?% and
SARS-CoV-2@Y. In addition to viruses, acrosolized sali-
va particles have the potential to carry Mycobacterium
tuberculosis, the infectious agent that causes tuberculo-
sis, a disease with a high prevalence among CHWs®?.

Exposure to other biological fluids, such as urine,
feces, vomit, and vaginal secretions, represent activities
that go beyond their duties and present a greater biolo-
gical occupational risk. In addition, exposure to wound
exudate and blood, depending on the activity, is provi-
ded for in the duties regulated by the 2017 PNAB®,
which include performing dressings with clean techni-
que and simple coverings, and measuring capillary blood
glucose in exceptional cases and under the supervision
of a higher-level professional. It is worth remembering
that exposure to blood, and other fluids that potentially
contain blood, can transmit infectious agents such as
HIV and hepatitis B, C, and D, of which only hepa-
titis B has pre-exposure prophylaxis.

The types of exposure and biological materials that
CHWs come into contact with, as demonstrated in this
study, highlight the need to map the biological risks pre-
sent during their work practices and point to the need
for further studies in different geographical areas in
order to better understand this phenomenon and con-
tribute to the adoption of public policies aimed at the
occupational safety of these workers.

The handling of lancets or hypodermic needles to
measure capillary glycemia, or even needles used in ani-
mal vaccination campaigns®?, are sharp objects with a
potential risk of accidents"?, which are proven to be res-
ponsible for the seroconversion of health professionals
to HIV and Hepatitis B and C*®. Highlights that han-
dling and disposing of these devices require knowledge,
skills, and attitudes. To this end, it is of fundamental
importance that CHWs recognize the risk of accidents
with biological material, and know the preventive mea-
sures and post-exposure procedures in order to reduce
seroconversion. It is therefore essential to include this
topic in the CHW training program, as this content is
not included in the CHW training guidelines®.

This study was a pioneer in investigating the factors
associated with accidents involving biological material
and the perception of biological risk among CHWs.
The level of education of CHWs was associated with
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accidents involving biological material. One possib-
le reason for this is that having a higher level of edu-
cation makes it easier to understand what constitutes
an accident involving biological material. A growing
number of CHWs are entering higher education”” and
the courses they most often choose are nursing, social
work, and psychology, i.e. courses involved in solving
community problems®®. Increased training for CHWs,
especially in the health field, can help motivate these
professionals to take on activities that go beyond their
duties as CHWs"?”, increasing their risk exposure.

Working two shifts was an associated factor in the
occurrence of accidents involving biological material
among CHWs, suggesting that these professionals face
a heavy workload involving physical, cognitive, and psy-
chological burdens, or that by working in other profes-
sions they are better able to identify that they have been
exposed to biological material. It is worth remembering
that in this study, the majority of CHWs were female,
which has been also found in various studies in different
regions of Brazil®®?, reaffirming the significant female
workforce in the FHS teams, who can also accumulate
care for the home and children.

In addition to the high prevalence of accidents in-
volving biological material identified in this study, it is
noteworthy that 25.61% (n = 53) of CHWs do not per-
ceive biological risk in their work practice, and among
those who do, they do so in a limited way, citing only
one or two forms of exposure, sometimes including mis-
conceptions, revealing the low perception of biological
risk by this professional category. Although no associa-
tion was found between the perception of risk by CHW's
and the occurrence of accidents with biological material,
they may act synergistically, and may contribute in a
multifactorial way to CHW’ greater susceptibility.

Limited perception of biological risk was also obser-
ved among all CHWs (n = 64; 100%) in a study car-
ried out in northeastern Brazil, most of whom related
this risk only to contact with patients”, which is in line
with the results of the present investigation. The low
perception of biological risk and the emphasis on the
perception of other occupational risks may be due to
the progressive changes in the attributions of CHWs,
which used to be essentially related to popular educa-
tion and home visits in the territory, and now occupy
services within the health unit and related to nursing
procedures®2%.

In this study, perception of biological risk was not a
factor associated with self-reported accidents involving
biological material. This may have been happened due
to limitations in risk perception, difficulty in perceiving
the seriousness of the risk, and lack of knowledge of bio-

safety measures. Considering that accidents involving
biological material have several contributing factors, it
would also be necessary to investigate perceived barriers
to preventive behavior, perceived susceptibility, and per-
ceived severity.

Workers from different professional categories (phy-
sicians, nurses, dental surgeons, and nursing techni-
cians) who work in Primary Health Care hardly recog-
nize the work environment as a predictor of exposure to
biological material®. This may have repercussions on
the lack of approach to this subject in CHW qualifica-
tion courses. This situation highlights the need to train
PHC workers to reduce the risk of accidents involving
biological material, including those in higher educa-
tion, who are responsible for supervising and training
CHWs, since the literature shows that knowledge of the
risk is a fundamental factor in reducing accidents invol-
ving biological material®*3".

The generation of sharps did not remain a factor as-
sociated with the perception of biological risk among
CHWs, considering the adjusted PR. This finding is
alarming, given that the greatest number of accidents
involving biological material among health workers is
due to the handling and disposal of sharps®”. The han-
dling of these devices should involve training to make
people aware of the biological risk involved. Thus, ef-
forts aimed at educating workers to understand the risk,
training those who will handle and dispose of sharps, as
well as nurse supervision, are fundamental to improving
CHW safety during their work activities.

Vaccines are essential for preventing infectious di-
seases, but only 68.59% (n = 142) had taken all the
vaccines recommended for health professionals, whi-
ch, together with risk exposure, increases the biological
risk of these professionals. With regard to Hepatitis B,
82.6% had a complete vaccination schedule, similar to
another study with the same population®?. CHWs who
were more aware of vaccines had a lower prevalence of
accidents with biological material, suggesting a greater
concern with self-care, which could be reflected in the
adoption of safety behaviors. This reinforces the need
for CHWs to be monitored in relation to the vaccina-
tion schedule and highlights the need for further resear-
ch into vaccine knowledge and adherence in this group
of health workers.

This study highlights the importance of incorpora-
ting topics related to biological risk and biosafety into
the guidelines for CHW training courses, as one of the
ways to increase CHW perception of biological risk and
occupational safety. However, some limitations should
be considered, such as the determination of biological
risk through self-reporting, which may have led to un-
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derreporting, and the use of a cross-sectional design,
which limits conclusions about the direction of associa-
tions.

CONCLUSION

Accidents involving biological material have a high
prevalence among CHWs, involving exposure to va-
rious types of bodily fluids, including urine, vomit, fe-
ces, and gynecological secretions, indicating actions that
go beyond the duties of these workers. The following
were associated with the prevalence of self-reported ac-
cidents with biological material: having higher educa-
tion, having another job, and having knowledge of the
vaccines required for the job. Most CHW's had a limited
perception of biological risk, and a significant propor-
tion had no perception of risk at all. No association was
found between the perception of biological risk and the
variables evaluated in this study, indicating the need for
further research to understand this phenomenon.

Funding

This research received no financial support.

Conflicts of interest
None.

Author contributions - CRediT

HGJ: conceptualization; formal analysis; investigation;
methodology; project administration; supervision; writ-
ing — original draft; and writing - review & editing.
DFAM: formal analysis; writing — original draft; and
writing - review & editing.

GOS: formal analysis; writing — original draft; and writ-
ing - review & editing.

AFVT: conceptualization; data curation; formal analy-
sis; writing — original draft; and writing - review & ed-
iting.

REFERENCES

1. Portaria N° 2.436 do Ministério da Satde, de 21 de
setembro de 2017 (BR) [Internet]. Aprova a Politica Nacional
de Atencao Bisica, estabelecendo a revisio de diretrizes para a
organizagio da Atengio Bésica, no 4mbito do Sistema Unico
de Satide (SUS). Didrio Oficial da Unido. 2017 Set 21. [cited
2022 Nov 30]. Available from: https://bvsms.saude.gov.br/
bvs/saudelegis/gm/2017/prt2436 22 09 2017.html

2. Freire DEWG, Freire AR, Lucena EHG, Cavalcanti YW.
PNAB 2017 and the number of community health agents
in primary care in Brazil. Rev Saude Publica. 2021;55:85.
https://doi.org/10.11606/s1518-8787.2021055003005

3. Portaria N° 2.488 do Ministério da Sadde, de 21 de outubro
de 2011 (BR) [Internet]. Aprova a Politica Nacional de
Atengio Biésica, estabelecendo a revisao de diretrizes e normas
para a organizacio da aten¢do bdsica, para a Estratégia Satde
da Familia (ESF) e o Programa de Agentes Comunitdrios de
Satde (PACS). Didrio Oficial da Unido. 2011 Out 21. [cited
2022 Nov 30]. Available from: https://www.gov.br/saude/pt-

br/acesso-a-informacao/acoes-e-programas/estrategia-saude-
da-familia/legislacao/politica-nacional-atencao-basica-2012.

pdf/view
4. Magalhdes KA, Santos WJ, Firmo JOA, Giacomin KC. A

visita domiciliaria do agente comunitdrio de satde a familias
com idosos frégeis. Cien Saude Colet. 2015;20(12):3787-96.
https://doi.org/lo. 1590/1413-812320152012.07622014

5. Rezende FR, Mendon¢a KM, Galdino-Junior H, Salgado
TA, Alves CMS, Amaral TS, et al. A vulnerabilidade de
agentes comunitdrios de satde frente ao risco biolégico. Rev.
Eletr. Enferm. 2021;23:62222. https://doi.org/10.5216/ree.
v23.62222

6. Lopes DM, Lunardi Filho WD, Beck CL, Coelho AP,
Cargas de trabalho do agente comunitdrio de sadde: pesquisa

e assisténcia na perspectiva convergente-assistencial. Texto
Contexto-Enferm.  2019;27(4):¢3850017.  https://doi.
0rg/10.1590/0104-07072018003850017

7. Suyama EHT, Louren¢ao LG, Cordioli DFC, Cordioli
Junior JR, Miyazaki MCOS. Estresse ocupacional e sintomas

osteomusculares em Agentes Comunitdrios de Satde.
Cadernos Brasileiros de Terapia Ocupacional. 2022;30:¢2992.
https://doi.org/10.1590/2526-8910.ctoA022692992

8. Malcher CMSR, Tembra AL, Amorim FC, Souza
TRM, Pessoa MS. Fotoprotegio em Agentes Comunitdrios
de Satde (ACS) de Belém-PA. Rev Bras Med Fam
Comunidade. 2019;14(41):1798. https://doi.org/10.5712/
rbmfc14(41)1798

9. Silva MHE, Dias TSC, Braga BAC, Lucena BTL, Oliveira
LE Trigueiro JS. Analysis of the sociodemographic, work

profile and occupational risks of community health agents.
R Pesq Cuid Fundam. 2022;14:e11144. htps:/doi.
0rg/10.9789/2175-5361.rpcfo.v14.11144

10. Siegel JD, Rhinehart E, Jackson M, Chiarello L. 2007
Guideline for Isolation Precautions: Preventing Transmission
of Infectious Agents in Health Care Settings. Am. ]. Infect.
Control. 2007;35(10):S65-164. https://doi.org/10.1016/j.
ajic.2007.10.007

11. Stevenson M, Nunes T, Sanchez ], Thornton R, Reiczigel
J, Robison-Cox ], et al. epiR: An R package for the analysis

of epidemiological data. R package version 09 - 43, p. 1-197.
12. Wickham H. ggplot2: elegant graphics for data analysis
[Internet]. Springer-Verlag New York; 2016 [cited 2022 Nov
30]. Available from: https://ggplot2-book.org/

13. Jayaprada R, Vineela K, Ramakrishna N, Yamini S,
Bhargav KM. A study of needle-stick injury incidence

Rev. Eletr. Enferm,, 2023; 25:75116, 1-11 10



Factors associated with the perception of biological risk and accidents with biological material in community health workers

amongst healthcare workers and its root cause analysis in a
tertiary care teaching hospital. J Clin Sci Res [Internet]. 2022
[cited 2023 Feb 12];11(2):72. Available fom: https://journals.

with community health agents. ] Nurs UFPE online.
[Internet]. 2019 [cited 2023 Dec 12]. 13(2):401-7. https://
periodicos.ufpe.br/revistas/index.php/revistaenfermagem/

Ilww.com/jcsr/Fulltext/2022/11020/A study of needle

article/view/236350/31344

stick_injury incidence amongst.3.aspx
14. Behzadmehr R, Balouchi A, Hesaraki M, Alazmani

Noodeh F, Rafiemanesh H, J. Nashwan A, et al. Prevalence
and causes of unreported needle stick injuries among

health care workers: a systematic review and meta-analysis.
Rev Environ Health. 2023;38(1):111-23. https://doi.

25. Ministério da Satde, Secretaria de Gestio do Trabalho e
da Educacio na Sadde, Departamento de Gestao da Educacio
na Satde. Diretrizes para capacitagio de agentes comunitdrios
de satide em linhas de cuidado [Internet]. Brasilia: Ministério
da Satde; 2016 [cited 2023 Apr 30]. Available from: heeps://

bvsms.saude.gov.br/bvs/publicacoes/diretrizes capacitacao

org/10.1515/reveh-2021-0148
15. Abdelmalik MA, Alhowaymel FM, Fadlalmola H,
Mohammaed MO, Abbakr I, Alenezi A, et al. Global

prevalence of needle stick injuries among nurses: A

comprehensive systematic review and meta-analysis. ] Clin

Nurs. 2023;32(17-18):5619-31. https://doi.org/10.1111/

jocn.16661
16. Rezende KCAD, Tipple AFV, Silva ACS, Siqueira KM,

Alves SB, Salgado TA, et. al. Risco de exposi¢io a material

biolégico em unidades de sadde da atengio primdria a
saide. Rev. enferm. UER]. 2016;24(2):e6442. https://doi.
0rg/10.12957/reuerj.2016.6442

17. Alonso CMC, Béguin PD, Duarte FJCM. Work of
community health agents in the Family Health Strategy:

meta-synthesis. Rev Saude Publica. 2018;52:14. https://doi.
org/10.11606/s1518-8787.2018052000395

18.Almeida MCS, Baptista PCP, Silva A. Acidentes de
trabalho com agentes comunitdrios de sadde. Rev. Enferm.

UER].  2016;24(5):e17104.  https://doi.org/10.12957/

agentes comunitarios cuidado.pdf
26. Morosini MV, Fonseca AF. Os agentes comunitdrios na

Atengao Primdria 4 Sadde no Brasil: inventdrio de conquistas
e desafios. Satde debate. 2018;42(spel):261-74. https://doi.
org/10.1590/0103-11042018S117

27. Silva TL, Soares AN, Lacerda GA, Mesquita JFO, Silveira
DC. Politica Nacional de Atengio Bdsica 2017: implicacoes

no trabalho do Agente Comunitdrio de Satde. Satde em
Debate.2020;44(124):58-69. https://doi.org/10.1590/0103-
1104202012404

28. Nogueira ML. Expressoes da precarizagio no trabalho do
agente comunitdrio de satide: burocratizagio e estranhamento
do trabalho. Satide e Sociedade. 2019;28(3):309-23. https://
doi.org/10.1590/S0104-12902019180783

29.VilelaMS, Barreto R, Gebrim C, Silva L, Suzuki K, Barbosa
MA, et al. Percepgao do risco ocupacional entre trabalhadores
da aten¢do primdria & sadde. CIAIQ 2015 [Internet]. 2015
[cited 2022 Apr 30]. Available from: https://ludomedia.org/

publicacoes/livro-de-atas-ciaiq2015-vol-1-saude/

reuerj.2016.17104

19. Corstjens PLAM, Abrams WR, Malamud D. Saliva and
viral infections. Periodontol 2000. 2016; 70(1):93-110.
https://doi.org/10.1111/prd.12112

20. Lei H, Yang L, Wang G, Zhang C, Xin Y, Sun Q, et
al. Transmission Patterns of Seasonal Influenza in China
between 2010 and 2018. Viruses. 2022;14(9):2063. https://
doi.org/lo.ﬁﬁQO/Vl402206§

21. Warneford-Thomson R, Shah PP, Lundgren P, Lerner J,
Morgan J, Davila A, et al. A LAMP sequencing approach for
high-throughput co-detection of SARS-CoV-2 and influenza
virus in human saliva. FElife. 2022;11:e69949. http://doi.

30. Bouya S, Balouchi A, Rafiemanesh H, Amirshahi M,
Dastres M, Moghadam MP, et al. Global Prevalence and
Device Related Causes of Needle Stick Injuries among Health
Care Workers: A Systematic Review and Meta-Analysis.
Ann Glob Health. 2020;86(1):35. https://doi.org/10.5334/
a0gh.2698

31. La-Rotta EIG, Garcia CS, Pertuz CM, Miquilin IOC,

Camisao AR, Trevisan DD, et al. Conhecimento e adesio

como fatores associados a acidentes com agulhas contaminadas
com material biolégico: Brasil e Coldmbia. Ciéncia & Sadde
Coletiva. 2020;25(2):715-27. https://doi.org/10.1590/1413-
81232020252.04812018

org/10.7554/eLife.69949

22. Lacerda TC, Souza FM, Prado TND, Locatelli RL,
Fregona G, Lima RCD, et al. Tuberculosis infection among
primary health care workers. ] Bras Pneumol. 2017;43(6):416-
23. https://doi.org/10.1590/S1806-37562016000000211

32. Amaral TS, Alves CMS, Rezende FR, Cactano KAA,
Tipple AFV. Serological and vaccine evaluation for hepatitis
B among Community Health Workers. Revista Latino-
Americana de Enfermagem. 2023;31:¢3765. https://doi.
org/10.1590/1518-8345.6107.37650 chegar

23. Chilaka VN, Hassan R, Konje JC. Post-exposure
prophylaxis for Blood-Borne Viral (BBV) Infections. Eur ]
Obstet Gynecol Reprod Biol. 2020;255:83-91. https://doi.
org/10.1016/j.ejogrb.2020.10.032

24. Santos DS, Pereira RSE, Almeida MCS, Oliveira FS,
Rocha MS, Souza Filho ZA, et al. Occupational accidents

Rev. Eletr. Enferm,, 2023; 25:75116, 1-11 1



	Factors associated with the perception of biological risk and accidents with biological material in 
	How to cite this article
	ABSTRACT
	Descriptors

	RESUMO
	Descritores

	RESUMEN
	Descriptores

	INTRODUCTION
	METHODS
	Study type and setting 
	Population
	Data collection procedure
	Study variables 
	Statistical analysis 
	Ethical and legal aspects 

	RESULTS
	Figure 1
	Table 1
	Figure 2
	Table 2

	DISCUSSION
	CONCLUSION
	Funding
	Conflicts of interest 
	Author contributions - CRediT 

	REFERENCES


