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Abstract
Objective: The Healthcare Workers (HCWs) are professionals with occupational exposure risk to Hepatitis B virus (HBV).
Vaccination status has been widely explored; however, few investigations had confirmed the HBV immunity by serological test.
Method: We performed a multicenter study based on a dual approach to understand the predictive factors of vaccination and
seroprotection to HBV among HCWs. A cross-section design investigation was carried out among 371 workers from Alagoas
state (Brazil); all of them from the public health service. Multiple Poisson Regression Models were constructed using vaccination
and seroprotection as dependent factor. Results: The overall self-report of vaccination was 70.4% and the confirmation by
immune response was 72.2%. Three predictive factors were associated with vaccination: education level; use of the PPE during
work, and personal serological evaluation. Two predictive factors were associated with seroprotection: education level and use
of the PPE during work. Conclusion: Our findings showed some evidence that almost one third of healthcare workers were not
immune to HBV, and factors such as education and use of the protective equipment can predict the susceptibility to HBV.
Descriptors: Hepatitis B; Vaccination; Immunization; Health Personnel.
Resumo
Objetivo: Os profissionais de saude trabalham com exposi¢éo a riscos ocupacionais para o Virus da Hepatite B (VHB). O status
de vacinacgao tem sido amplamente explorado; entretanto, poucas investigagdes tém confirmado a imunidade ao VHB por teste
sorol6gico. Material e Método: Realizamos um estudo multicéntrico baseado em uma abordagem dupla para entender os
fatores preditores de vacinacdo e soroprotecdo ao VHB entre profissionais de salde. Um estudo de corte seccional foi
delineado entre 371 trabalhadores do estado de Alagoas (Brasil); todos eles do servigo publico de salde. Construimos um
Modelo Mdltiplo de Regresséo de Poisson utilizando a vacinacédo e a soroprotecdo como fatores dependentes. Resultados: O
total de auto relato de vacinacao foi de 70,4% e a confirmacéo pela resposta imune foi de 72,2%. Trés preditores estiveram
associados com vacinacgdo: nivel educacional; uso de equipamento de prote¢do individual durante o trabalho e avaliacdo
sorolégica individual. Dois preditores estiveram associados com soroprote¢do: nivel educacional e uso de equipamento de
protecdo durante o trabalho. Conclusdo: Nossos achados apontaram que quase um terco dos profissionais de sadde nao
estavam imunizados para o VHB, e traz alguma evidencia que fatores como educagéo e uso de equipamento de protecdo
individual podem predizer a susceptibilidade para VHB.
Descritores: Hepatite B; Vacinacao; Imunizacao; Pessoal de Saude.
Resumen
Objetivo: Los profesionales de la salud trabajan con exposicion a riesgos laborales por el virus de la hepatitis B (VHB). El
estado de vacunacion se ha explorado ampliamente; sin embargo, pocas investigaciones han confirmado la inmunidad al VHB
mediante pruebas seroldgicas. Material y método: Realizamos un estudio multicéntrico basado en un enfoque dual para
comprender los predictores de la vacunacion contra el VHB y la seroproteccion entre los profesionales de la salud. Se disefio
un estudio transversal entre 371 trabajadores del estado de Alagoas (Brasil); todos ellos del servicio de salud publica.
Construimos un modelo de regresion de Poisson mdltiple utilizando la vacunacion y la seroproteccion como factores
dependientes. Resultados: La vacunacion autoinformada total fue del 70,4% y la confirmacion por respuesta inmune fue del
72,2%. Tres predictores se asociaron con la vacunacion: nivel educativo; uso de equipo de proteccion personal durante el
trabajo y evaluacion serologica individual. Dos predictores se asociaron a la seroproteccion: nivel educativo y uso de equipo de
proteccion durante el trabajo. Conclusion: Nuestros hallazgos sefialaron que casi un tercio de los profesionales de la salud no
estaban inmunizados contra el VHB, y aporta alguna evidencia de que factores como la educacion y el uso de equipo de
proteccion personal pueden predecir la susceptibilidad al VHB.
Descriptores: Hepatitis B; Vacunacion; Immunizacién; Personal de Salud.

INTRODUCTION

for several liver disorders including cirrhosis,
hepatocellular carcinoma, liver failure and other
hepatic diseases™*®’.

Hepatitis B virus (HBV) is a well
recognized bloodborne virus'® member of the
hepadnaviridae family> which transmission

occurs through parenteral, sexual and vertical HBV infection is widely spread and

means, being able to be active in infected
individuals®. Immunity to HBV is defined by anti-
HBc, and anti-HBs serological markers, and
when at least one of them is reagent, the
individual is considered immune (non-
susceptible)*®. Chronic infection is responsible
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about one third of the world population is
infected, and more than 350 million individuals
have the chronic form of the disease®’,
corresponding to a global major problem due to
its high morbidity and mortality'®. Annually, over
4 million new acute cases are reported® and
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600,000 deaths are related to HBV''2
Healthcare Workers (HCWSs) are a population at
high risk for occupational disease including HBV
infection, mainly because they are frequently
exposed to blood and body fluids®3***°,

HBV  prevention through passive
(seroprotection) or active immunization is the
best way to prevent HBV-related diseases, its
effectiveness is high, about 90-95%, and it was
estimated in 2011 that the global vaccination
prevalence for the third dose was 78%.* Since
1998, the Brazilian National Immunization
Program recommended vaccination against
HBV at birth and for groups at risk such as
health professionals.'” In 2002, the Brazilian
government, through the National Program of
Viral Hepatitis, implemented a series of actions
to encourage hepatitis prevention, including the
participation of HCWs'®*°,

Previous investigations had been
focused on the vaccination status of HCWs at
different locations, which is obviously important;
however, this information is based on
professional self-report, which could be biased.
In addition, surveillance agencies recommend
immunization certification  with  serological
tests®®, which should attest antibody against the
surface antigen — anti-HBS?!. To overcome this
limitation, the seroprotection status of HCWs
calibrated via serological tests was included in
our analysis. The objective of the present
investigation was to determine the vaccination
and seroprotection prevalence against HBV
among health care workers and to investigate
the predictive factors related to HBV, to provide
a better understanding on the situation among
healthcare workers in two cities located in
northeastern Brazil (developing country).
MATERIAL AND METHOD

o Study Design and Setting

An exploratory cross-sectional study was
carried out to investigate factors that could be
associated with vaccination and seroprotection
against Hepatitis B among public health workers
of two major cities in the state of Alagoas,
northeastern Brazil. The investigation period
occurred between October 2016 and January
2017. Alagoas is a small state, comprising an
area of 27,848.140 km? with estimated
population of 3,322.820 inhabitants in 2018.%
Maceio is the state capital and largest city,
followed by Arapiraca (128 km away from the
state capital).

According to Government data, in 2016-
2017, Alagoas had the following Public Health
Units located in Macei6/Arapiraca: five 24h
emergency services; 2 emergency hospitals; 2
hematology/hemotherapy services; 1 center of
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pharmaceutical assistance; 1 pediatric clinic;
and several mobile emergency services.”
o Participants

The eligibility criteria included health
workers enrolled in the framework of active
staffs of Secretaria de Estado da Saude de
Alagoas (SESAU), working in the Public Health
Units of the state and in risk to occupational
infection by HBV. The reason why we chose
only the professionals from the public service is
due to the importance and the great number of
users attended by this kind of service,
consequently in risk to cross-infection. The
SESAU is the largest health institution in the
state.

The following Public Health Units were
included: five 24h emergency services;, 2
emergency hospitals; 2
hematology/hemotherapy services; 1 pediatric
clinic and data from several mobile emergency
services. To select participants to be included in
the study, a list with all health workers’ names
was obtained, with a number being attributed to
each of them. Based on a probabilistic selection,
the first number was chosen, and after that, the
selection continued with no reposition until
minimum sample size was obtained (explained
in the “study size” topic). This step was
accomplished in the Excel software using the
‘function’ tool. A priori, we had no exclusion
criterion, only in the statistical analysis phase;
considering the multiple regression, we excluded
the missing data.

o Predictive Factors and Data Measurement

Primary outcomes (dependent variables)
were self-reported vaccination prevalence and
HBV seroprotection prevalence. HBV
vaccination was defined as the self-reported
administration of 3 or more doses.
Seroprotection status was defined by anti-HBs
and total anti-HBc serologic tests. The
recommendations of the Center for Disease
Control and Prevention — CDC to consider the
immunity status were followed: anti-HBs = 10
mlU/ml  (reagent); and anti-HBc reagent
(recovered from past infection) or non-reagent
(passive immunization)'. We coded “0” as self-
reported vaccination and “1” as no self-reported
vaccination; and after the lab test we included a
new value of seroprotection, and we coded “0”
to protected status (seroprotection) and “1” to
susceptible status.

In order to explain the variability in the
vaccination/seroprotection status among health
workers, some explanatory variables were
included to predict the outcomes. Three major
groups of predictive factors were used: 1 —
sociodemographic  conditions  (sex, age,

Arch Health Invest 10(8) 2021


https://pt.wiktionary.org/wiki/%E2%89%A5

Arch Health Invest (2021)10(8):1249-1256
http://dx.doi.org/10.21270/archi.v10i8.5216

education level, monthly income, marital status);
2 — work conditions (occupation, health unit,
years as health worker); and 3 — prevention
(institutional serological evaluation, personal
serological evaluation, training in worker’s
health, use of personal protective equipment-
PPE during work, work accident with biological
material, frequency of work accident).
“Institutional  serological evaluation” refers
whether the professionals have already been
tested for HBV during his/her job in the public
service, while “personal serological evaluation”
is related to private test. “Training in worker’s
health” refers whether the professional had any
training or continuing education about hepatitis
B and “use of personal protective equipment-
PPE” refers whether the professionals protected
themselves during the work.
o Study Size

The study population during the
recruitment phase was 3664 health workers
from the public service network. Minimum
representative sample was achieved with the
expected prevalence of 65% of vaccination
prevalence based on previous research®*?.
Sample size for finite population was calculated
using the following formula:

N x [1,962 x Poyy (1 — Poyp)/d?]
9] = N {1,962 X Py (1 — Pop)/d7]

Ny = adjusted sample size; N = population; 1,96 = population standard deviation; Py, =
expected prevalence; d = error (0,05)

Using the equation above, minimum
sample for our primary outcome was 318
participants. The final size considered 17% of
non-response rate, and returned 371 fully
evaluation.

o Data Acquisition

Two different data were used. Firstly,
data related to quantitative variables were
collected, including sociodemographic
conditions, work conditions, and prevention. A
structured questionnaire was coded as “0” (no),
“1” (yes), or coded according to the type of
variable; e.g.: sex (“0” male and “1” female);
education level (“0” elementary school, “1” high
school, and “2” higher education). To obtain all
the information, a research member of the team
was trained to make the initial recruitment of
health workers. In the first contact, the
researcher explained the aims of the study and
obtained the signed authorization of workers
after reading the consent form. When the
participant accepted to participate, the
researcher led the volunteer to a private room to
accomplish the questionnaire application.

The second phase was performed after
the step aforementioned; the workers were
accompanied to the lab of his own place of work
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to initiate the blood collection. All samples were
forwarded to the Campus of one University
Center to centrifugation and subsequent
freezing of the extracted sera. After 100-stored
sample, we sent the material via air
transportation to a specialized lab in clinical
analysis to obtain the results of the serological
tests for seroprotection against HBV.

o Statistical Methods

To compare the agreement between
vaccination and seroprotection status, the
Kappa test was used, considering values
varying between O and 1 (0-none; <0.2-poor;
0.21 to 0.40-reasonable; 0.41 to 0.60-moderate;
0.61-0.80-good; 0.81-0.99-excellent; 1-perfect).

The primary outcome was a binary
categorical variable expressed as percentage;
“self-report vaccinated” or “self-report not
vaccinated” for vaccination status and “immune”
or “susceptible” for seroprotection status. All
predictive variables were categorical and
assumed percentage values. First, bivariate
analysis was applied wusing the Poisson
Regression to estimate the unadjusted
Prevalence Ratio (PR) in a “one-to-one”
crossing. Then, multiple analysis was applied to
observe the interaction of several variables
through an iterative process in the statistical
software.

The initial step was the inclusion of all
variables with p-value less than 0.25 in the
binary comparison, than we observed what
happened with each factor into the model. For
each outcome, many models were constructed
and the one that best adjusted the test of model
effects was chosen. We consider the adjust of
Hosmer-Lemeshow test and the absence of
outliers in the final model. First, we observed the
adjust of the model without the factors, later we
observed how was the goodness of fit after
include all factors in the model. The
interpretation of the Hosmer-Lemeshow test is
better when the null hypothesis (Hp) is
confirmed, and the predicted-values in the
model are statically equal to the observed-
values.

o Ethics Approval

All bioethics principles were followed
during recruitment and data collection. The
National recommendations of the Brazilian
Health Council in its resolution 466/12 were
followed, which provides a guideline for research
involving human beings; and the International
guide of the Declaration of Helsinki. Before the
beginning of the study, the research project was
registered in the “Plataforma Brasil” (Brazilian
base of all human researches) and approved by
an independent Research Ethics Committee,
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obtaining register number CAAE
54289316.8.0000.0039.
RESULTS

We bring results from 371 HCWs, and
this number was achieved based on sample
calculation estimated to 318 professionals and
we added 53 participants considering the
possible losses. The overall self-reported
vaccination prevalence among the 371 health
workers was 70.4% (261) and the seroprotection
prevalence confirmed by the serological test was
72.2% (268). In the self-reported vaccination,
small portion of workers that did not remember
(8.6%; n = 32) and did not want to answer
(2.1%; n = 8) was observed. For seroprotection;
25.6% (95) of health workers were susceptible
and 2.2% (8) were in the acute phase of HBV.
Figure 1 display the flowchart including the
number and percentage of vaccination and
seroprotection status according to the sample,
respectively.

VACINATION ‘ IMMUNIZATION ‘
SELF-REPORTED
J Seroprotection
Yes (268/72,2%)
(261/70.4%)
No
= (70/18.0% Suscepitible
> (95/25.6%)
Did not
ber
9 remem X
(32/8,6%) Endo f the

acute phase
(8/2,2%)

Did not want
9 to answer
(8/2,1%)

Figure 1: Flowchart including the number and percentage of vaccination
and seroprotection status.

Of the 261 who confirm had taken 3 or
more doses, 197 were in fact immune and
among the non-vaccinated 46 were immune.
The agreement between self-report of
vaccination and seroprotection status was 8.4%
(poor agreement; Kappa = 0.084, p = 0.128).
The bivariate analysis is presented in tables 1
and 2, respectively. It was observed that five
factors were significant for vaccination, but only
two considered seroprotection.

After the modeling process for
vaccination status, the third model had the best
fit and was adjusted to educational level; use of
PPE during work, and personal serological
evaluation, as can be observed in table 3. PR for
elementary school and high school compared to
higher education in susceptible workers
according to self-reported vaccination were 3.64
(Cl 95%: 1.75-7.55) and 1.86 (Cl 95%1.18-2.92)
respectively. Health workers that reported no
personal serological evaluation were 4.27 (Cl
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95%: 1.38-13.1) times more likely of presenting
the worst condition (susceptibility to Hepatitis B)
and workers that reported no PPE use were
2.91 (Cl 95%: 1.86-4.53) times more likely of
presenting the worst condition.

The seroprotection status showed the
true serological pattern for susceptibility to
Hepatitis B. The final model (third) was adjusted
for two predictive factors: educational level and
use of PPE during work. PR for elementary
school compared to higher education in
susceptible workers according to immunity was
2.02 (Cl 95%: 1.08-3.75). The lack of PPE use
during work was reported 1.63 times more
among workers susceptible to Hepatitis B (ClI
95%: 1.04-2.57). Table 4 shows the Poisson
regression results and all three models
constructed.

Table 1. Vaccination status to Hepatitis B of the health workers
assessed by the self-report

Vaccination Self-Reported to Hepatitis B*

PRunadjusted

‘ Yes | No ‘ B | (Cl-05%) p
Sex
female | 57(19,9%) [229(80,1%) | | 1 [
male [ 13(28,9%) [32(711%) [ 037 [ 145(0,79-264) [ 0,22
Age
quartile 1 (26-39 years) 14 (19,2%) 59 (80,8%) 1
quartile 2 10 (13,2%) 66 (86,8%) -0,37 0,68 (0,30-1,54) 0,36

(40-48 years)
quartile 3 (49-56 years) | 10(15,4%) | 55(84,6%) | -0,22 | 0,80(0,35-1,80) | 0,59

quartile 4 26 (37,7%) | 43 (62,3%) 0,67 1,96 (1,02-3,76) 0,04
(57-68 years)
Marital Status
with partner | 42 (19,9%) [169(80,1%) | [ 1 [
no partner | 22 (20,6%) |85(79,4%) | 0,03 | 1,03(0,61-,73) | 0,90
Education Level
fundamental (9 years) 5(35,7%) 9 (64,3%) 0,96 2,63 (1,00-6,90) 0,04
medium (12 years) 38 (29,2%) | 92 (70,8%) 0,76 2,15 (1,29-3,59) 0,003
higher (>12 yeas) 24 (13,6%) |153 (86,4%) 1
Income
1-5 minimum wages 44 (21,7%) | 159 (78,3%) 0,50 1,66 (0,51-5,35) 0,39
6-9 minimum wages 10 (21,3%) 37 (78,7%) 0,48 1,63 (0,45-5,92) 0,45
> 10 minimum wages 3 (13,0%) 20 (87,0%) 1
Health Unit
emergency service 1 4 (11,1%) 32 (88,9%) 1
emergency service 2 3(33,3%) 6 (66,7%) 1,09 3,00 (0,67-13,4) 0,15
emergency service 3 7(38,9%) 11 (61,1%) 1,25 3,50 (1,02-11,9) 0,04
emergency service 4 2 (15,4%) 11 (84,6%) 0,32 1,38 (0,25-7,55) 0,70
emergency service 5 3 (30,0%) 7(70,0%) 0,99 2,70 (0,60-12,0) 0,19
emergency hospital 1 15 (19,7%) 61 80,3%) 0,57 1,77 (0,59-5,35) 0,30
emergency hospital 2 16 (19,5%) | 66 (80,5%) 0,56 1,75 (0,58-5,25) 0,31
hematology service 1 2 (12,5%) 14 87,5%) 0,11 1,12 (0,20-6,14) 0,89
hematology service 2 3 (18,8%) 13 (81,2%) 0,52 1,68 (0,37-7,54) 0,49
mobile emergency 5(14,3%) 30 (85,7%) 0,25 1,28 (0,34-4,78) 0,70
service
pediatric clinic 10 (50,0%) | 10 (50,0%) 1,50 4,50 (1,44-14,3) 0,01
Profession
nurse 4 (6,9%) 54 (93,1%) 1
nursing assistant 15 (25,9%) 43 (74,1%) 3,75 (1,24-11,3) 0,01

nursing technician 30 (24,0%) | 95 (76,0%) 3,48 (1,22-9,87) 0,01

social worker 4 (25,0%) 12 (75,0%) 3,62 (0,90-14,4) 0,06

technical staff 6 (46,2%) 7 (53,8%) 6,69 (1,88-23,7) | 0,003

other 11 (18,0%) 50 (82,0%) 2,61 (0,83-8,21) 0,10
Years as Health Worker

up to 4 years 2 (10,5%) 17 (89,5%) 1

5-9 years 7 (28,0%) 18 (72,0%) 0,97 2,66 (0,55-12,8) 0,22

> 10 years 61(21,3%) | 226 (78,7%) 0,70 2,01 (0,49-8,25) 0,32
Institutional Serological Evaluation?

yes [ 7(0,0%) [63(90,0%) | [ 1 \

no | 61(24,6%) [187(75.4%) | 0,90 | 2,46 (1,12-537) | 0,02
Personal Serological Evaluation?

yes [ 3(4:4%) [65(956%) | [ 1 [

no | 65(25.9%) [186(74.1%) | 1,77 | 587(1,84-18,6) 0,003
Training in Worker’s Health?

yes [ 31(19,6%) [127(80,4%) | [ 1 \

no | 34(21,7%) [123(78,3%) | 0,00 [ 1,10(0,67-1,79) | 0,60
Use of the PPE during work?

yes [ 50(17.3%) [239 (82,7%) | [ 1 \

no | 18(48,6%) | 19(51,4%) | 0,27 | 2,81(1,64-4,81) |<0,001
Work Accident with Biological Material?

ves [ 24 (15,2%) [134 (84,8%) | [ 1 [

no | 42 (25,0%) [126 (75,0%) | 0.49 [ 1,64(0,99-270 [ 0,05
Frequency of Work Accident?

never 42 (25,0%) | 126 (75,0%) 1

1 10 (13,3%) 65 (86,7%) -0,62 0,53 (0,26-1,06) 0,07

2 5 (11,4%) 39 (88,6%) -0,78 0,45 (0,18-1,14) 0,09

3 or more 9 (23,7%) 29 (76,3%) -0,05 0,94 (0,46-1,94) 0,88

*Report of 3 or more doses to Hepatitis B.
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Table 2. Immunization status to Hepatitis B of the health workers
confirmed by the serological test
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HBV seroprotection confirmed by the
serological test was observed in a frequency of

Immunization status to Hepatitis B* seve_n I_n ten, which s _a gzggedﬂ number
Suscenti PRunadjusted considering other national™*> and
usceptible | Immune B (CI-95%) p . . . . . 6-8,13,27 H
Sex international investigations®™ =<', in which the
female [ 79 (25,2%) [234 (74,8%) | [ 1 \ i 0
oma T T . prevalence was lower, ranging fro_m 52 to _64 Yo
Age and from 12 to 67%, respectively. Higher
quartile 1 (26-39 years) 17 (21,5%) 62 (78,5%) 1 . . .
quartile 2 23 (27,1%) | 62 (72,9%) 0,22 1,25 (0,72-2,17) 0,41 VaCCIna'[IOI’l prevalence was Observed n
(40-48 years) 113,28 +~15
quartile 3 (49-56 years) 18 (25,0%) 54 (75,0%) 0,15 1,16 (0,65-2,07) 0,61 Southeastern BraZIl and Lybla . A|th0ug h
Quartles 23(303%) | 53(607%) | 034 | 140(081-24D | 021 immunization was higher than in the above
57-68 years
Marital Status i ili ni
Aarital St T R T Tr T T T studles,_ the goal of the Bra_znla_ln Ministry of
no partner [27(220%) [ 05(77.9%) | 1 \ Health in 2014 was the vaccination of 95% of
Education Level h lati . H szg
fundamental (9 years) 8 (47,1%) 9 (52,9%) 0,69 2,00 (1,13-3,52) 0,01 t e pOpu at|0n agaJnSt .
medium (12 years) 41(27,5%) |108 (72,5%) 0,15 1,16 (0,81-1,68) 0,40
higher (>12 yeas) 44 (23,5%) | 143 (76,5%) 1 . . . .
Income Table 3. Regression Poisson models with the adjusted prevalence
1-5 minimum wages 57(25,6%) _|166 (74.4%) L ratio for the vaccination self-report to Hepatitis B
6-9 minimum wages 11 (22,9%) 37 (77,1%) -0,10 0,89 (0,51-1,57) 0,70 [ Model: | T [ Modelz T T [Model 3 | T
> 10 minimum wages 8 (30,8%) 18 (69,2%) 0,18 1,20 (0,64-2,23) 0,55 | PRudjusted | | P ‘ PRudjusted ‘ | PRadjusted B ‘ P
Health Unit (C1-95%) (CI-95%) (CI-95%)
emergency service 1 9 (22,5%) 31 (77,5%) 1,32 3,75 0,55-25,2) 0,17 Sex
emergency service 2 1 (11,1%) 8(88,9%) 1 female | (Oglézg 22) | 0.5 | 0.06 ‘ (081:;:};26) ‘ 032 | 020 ‘ | ) ‘ )
emergency service 3 4(20,0%) | 16(80,0%) | 0,97 | 2,64(0,36-19,3) | 0,33 male o i [ i \ I
emergency service 4 5(38,5%) 8 (61,5%) 0,98 | 2,45(0,30-19,7) | 0,39 Age
emergency service 5 3(27,3%) 8 (72,7%) 0,83 2,30 (0,33-15,7) 0,39 quartile 1 1 B B B B B
emergency hospital 1 20 (22,7%) | 68 (77,3%) 1,24 3,46 (0,48-24,8) 0,21 Lﬁ:«}ni'{ﬂs} <
emergency hospital 2 23 (26,7%) | 63 (73,3%) 0,70 2,02 (0,29-14,0) 0,47 Quartile 2 0,61 -0,49 0,23 - - - - -
hematology service 1 5(29,4%) 12 (70,6%) 1,03 2,81 (0,38-20,4) 0,30 %:&i& (0’2;61(;38) 0,40 oz - . . . .
hematology service 2 5(31,2%) 11 (68,8%) 0,71 2,04 (0,31-13,5) 0,45 (49-56 years) | (0,25-1,77)
mobile emergency | 10 (25,6%) | 29 (74,4%) 0,87 2,40 (0,36-15,7) 0,36 quartile 4 1,20 0,18 0,67 - - - - -
service (57-68 yea{rs) (0,50-2,85)
pediatric clinic 10 (41,7%) | 14 (58,3%) 1,50 1,80 (0,23-13,9) 0,57 %ﬁi&?‘z; Levei = 6 — 50 6 — a 5 To00n
Profession (9 years) (1,63-11,5) ' 3| (178854 ' ' 757,55 ’
nurse 4 (25,0%) 12 (75,0%) 0,26 1,30 (0,52-3,27) 0,56 medium 1,66 0,50 0,10 1,92 0,65 0,004 1,86 0,62 0,007
nursing assistant 17 (24,3%) | 53 (75,7%) 0,23 1,27 (0,74-2,17) 0,38 (fig::s) (0*9"1'3"’5) (1'22;3*01) (1'181'2'%
nursing technician 26 (19,1%) |110 (80,9%) 1
social worker 5(38,5%) 8 (61,5%) 0,69 | 2,01(0,93-4,34) 0,07 (H;zl%)Unit
technical staff 27(39,1%) | 42 (60,9%) 0,71 2,04 (1,30-3,22) | 0,002 emergency 1 B B B
other 16 (27,1%) 43 (72,9%) 0,35 1,41 (0,82-2,44) 0,20 service 1
Years as Health Worker comvies | (0nia0) 55 ) ) ) - -
up to 4 years 4 (20,0%) 16 (80,0%) 1 emergency 3,19 1,16 0,07 - - - - -
5-9 years 9(33,3%) | 18 (66,7%) 0,51 | 1,66(0,59-4,65) | 0,32 service 3 (0,88-11,4)
> 10 years 82 (25,9%) | 234 (74,1%) 0,26 1,29 (0,53-3,17) 0,56 Seer“;iecregi“cy a a a - - - - -
Institutional Serological Evaluation? emergency 253 0,92 012 B B B B B
yes [ 17(22,7%) |58 (77.3%) | [ 1 \ service 5 (©0.77-8:23)
no | 76 (27,8%) [197(72,2%) | 0,20 | 1,22 (0,77-1,04) | 0,38 Y| oar ) 090 o i i i i i
Personal Serological Evaluation? emergency 0,20 0,77 0,20 E E E E E
yes [[15(17%) |54 (783%) | [ 1 \ hospital 2___| (2,16-0,65)
no | 76 (27,0%) |205 (73,0%) | 0,21 [ 1,24(0,76-2,02) | 037 sorvioo 1 oonea | O® o8 . . . i i
Training in Worker’s Health? hematology . 183 : 0,60 042 B . . . .
yes [ 49 (27.4%) [130(72,6%) [ 0,06 [ 1,07(0,75-1,52) [ 0,70 e 040330
no [ 43 (25,6%) [125(74,4%) | 1 R 34 003 i i i i i
Use of the PPE during work? service
yes 78 (24,6%) [239 (75,4%) | [ 1 \ e | oty | % ot i i i i i
no 15(37,5%) | 25(62,5%) | 0,22 | 1,52(0,97-2,37) | 0,06 Profession
Work Accident with Biological Material? nurse 1
yes [ 38(22,5%) [131(77.5%) | [ 1 \ nursing 6,07 1,80 0,08 - - - - -
no |55 (28,0%) 135 (71,1%) | 0,25 | 1,28(0,90-1,84) | 0,16 rsing lorpaza) oo - . . . .
Frequency of Work Accident? ici (0,83-46,0) ’ ’
never 55 (28,9%) 135 (71,1%) 1 social worker © 221,:1288 ) 0,91 0,46 - - - - -
1 20 (24,7%) | 61(75,3%) -0,15 | 0,85(0,54-1,32) 0,4 technical 007 4 160 018 z z z z z
2 7 (15,2%) 39 (84,8%) -0,64 0,52 (0,25-1,07) 0,07 staff (0,46-52,8)
3 or more 11 (26,2%) 31(73,8%) -0,10 0,90 (0,52-1,57) 0,72 other 3,36 1,21 0,27 - - - - -
*Confirmation by serological test. Years as Hez;?t’?zﬁ?\'z;(;)ker
e . . .
DISCUSSION v ( %167 e e si:" RS 1
0,76-0,35 0,86-7,0
. . =10 years 1,2 0,23 0,74 1,78 0,57 - - -
We present in this paper not only the | oarson : (©070-452)
. . . Institutional Serological Evaluation?
vaccination status of healthcare workers, as this yes S I —— I
- . no N , - - - B -
information could be affected by the memory PR, J;;y;;-g;%lalmong [ N I I
bias. In addition, the seroprotection status of s e e T T Toea T T Too
i 1 ,0) ,8) (1,38~
these workers was also investigated to best s * 131)
. O . Use of the PPE during work?
characterize susceptibility to HBV. By using ves T TN —— [oooi [T o001
. no | 2,53 (1,41- | 0,93 ‘ 2,67 ‘ 0,08 2,01 1,06 ‘
regression models, the prevalence of each B - | astee (1.86-453)
.. . . Work Accident with Biological Material?
predictive factor was estimated according to the ves — [ I N S ——
H . no 0,89 -0,11 0,71 - - - N N
primary outcome, and some possible factors that . [ ] | | | | |
X A X . X Frequency of Work Accident?
might be associated with seroprotection in e S - - - - E
. . . . 306
HCWs were elucidated. The discussion will 2 T om - - - —
. epe . . (0,17-1,63)
focus on the significant results after adjusting Formors - 1 ——

factors in the final model.
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a a
a: not calculated as the test requirement were not satisfied.

Arch Health Invest 10(8) 2021



Arch Health Invest (2021)10(8):1249-1256
http://dx.doi.org/10.21270/archi.v10i8.5216

Table 4. Regression Poisson models with the adjusted prevalence
ratio for the immunization status to Hepatitis B, confirmed by
serological test

[ Model1 | [ | Model2 | [ | Model 3 | |
PRugjused | P ‘ PRugjused ‘ B ‘ P |PRuwia | B ‘ P
(CI-95%) (CI-95%) (CI-95%)
Age
quartile 1 1
(26-39 years)
quartile 2 1,16 0,13 0,65
(40-48 years) | (0,64-2,11)
quartile 3 0,87 0,15 0,66
(49-56 years) (0,42-1,81)
quartile 4 1,25 0,15 0,65
(57-68 years) | (0,63-2,45)
Education Level
fundamental 2,30 0,71 0,07 1,80 0,59 0,12 2,02 0,70 0,02
(9 years) (1,07-4,93) (0,84-3,86) (1,08-3,75)
medium 1,29 0,28 0,26 1,27 0,24 0,30 1,20 0,18 0,31
(12 years) (0,78-2,14) (0,80-2,03) (0,83-1,73),
higher 1 1 1
(>12 yeas)
Health Unit
emergency 1,59 0,46 0,64
service 1 (0,21-11,8)
emergency 1
service 2
emergency 1,27 0,24 0,81
service 3 (0,15-10,2)
emergency 0,54 0,60 0,67
service 4 (0,03-8,83)
emergency 1,11 0,10 0,91
service 5 (0,14-8,57)
emergency 1,11 0,10 0,92
hospital 1 (0,13-9,49)
emergency 1,09 0,08 0,93
hospital 2 (0,14-8,03)
Thematology 1,17 0,15 0,88
service 1 (0,13-10,2)
Thematology 1,24 0,22 0,82
service 2 (0,17-8,91)
mobile 1,40 0,33 0,73
emergency (0,19-10,0)
service
pediatric 0,91 0,08 0,93
clinic (0,12-6,97)
Profession
nurse 1,38 0,32 0,50 1,47 0,38 0,40
(0,53-3,61) (0,59-3,67)
nursing 1,06 0,06 0,83 1,28 0,24 0,37
assistant (0,56-2,02) 0,73-2,23)
nursing 1 1
social worker 1,69 0,52 0,17 1,98 0,68 0,08
(0,79-3,60) (0,90-4,35)
technical 1,64 0,49 0,07 1,80 0,59 0,01
staff (0,94-2,85) (1,12-2,91)
other 1,38 0,32 0,39 1,61 0,47 0,13
(0,65-2,91) (0,86-3,00)
Use of the PPE during work?
yes [ 1 [ o062 [ 002 ] 1 [[042 [ 007 | 1 | |
no 1,87 ‘ 1,53 ‘ ‘ ‘ 1,63 0,49 ‘ 0,03
(1,07-3,25) (0,96-2,44) (1,04-2,57)
Work Accident with Biological Material?
yes | 0,90 -0,09 | 0,76 ‘ ‘ ‘ - ‘ ‘ ‘
(0,45-1,82)

no

1
Frequency of Work Accident?

never a

1 -0,10 0,77

0,90
(0,45-1,82)

2 -0,79 0,12

0,45
(0,16-1,24)
3 or more a

a: not calculated as the test requirement were not satisfied.

The increase in vaccination prevalence
and consequently the decrease of HBV infection
in many countries result from the expansion of
immunization programs®. In Brazil, since the
end of 1990’s, the government implemented the
immunization program against HBV for infants
and children in the northern region; however,
only in 1992, the vaccination of risk groups
expanded to other regions™. In the year of 2012,
the Ministry of Health included the immunization
to the population aged 19-29 years®.

An interesting result of the present study
was the poor agreement between self-reported
vaccination and seroprotection; however, the
prevalence between them was not divergent,
which means that many answers “no” to
vaccination status actually represent “yes” and
vice versa. These results show that we should
be careful in use only self-reported vaccination
to investigate predictive factors. In order to avoid
this bias, the real seroprotection prevalence
among HCWs was introduced by using
concomitantly two serological markers: anti-HBc
and anti-HBs.
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Educational status was clearly
associated in the multiple analysis regression for
both; vaccination and seroprotection, which
means that HCWs with lower educational level
were more susceptible to HBV compared to
those with  higher  schooling. Previous
investigation has found that the higher the
educational level, the higher the protection of
health workers against HBV via
vaccination®?*?®®_ pereira et al® in a
multicenter analysis for three Brazilian regions
showed that only in the Northeastern region, the
low educational level is a risk factor for HBV
considering the general population, but no
analysis was performed regarding HCWs.

Souza et al.*® explain that the association
between schooling and low protection against
HBVY among health workers reinforces the
inequity among different health categories.
Although higher educational level has usually
been positively associated with protection
against HBV among HCWSs, an unexpected
result was found in the southern Brazil;
professionals with medium or lower education
had better vaccination prevalence against HBV.
Our survey was conducted in northeastern
Brazil, in the state of Alagoas, which is
considered one of the most deprived areas in
Brazil, including low quality of education and
other social deprivation, representing a major
challenge. It was hypothesized that improving
education could bring several indirect benefits,
including better vaccination prevalence, as
individuals become more conscious about
susceptibility to HBV.

Besides education level, another factor
that we predicted based on both multiple
models; vaccination and seroprotection, was the
use of protective equipment by the HCWs. It
was observed that professionals susceptible to
HBV that reported “no” for PPE use during work
were significantly more susceptible to HBV than
those who reported “yes”. This result is possibly
explained by the fact that workers that take
protective attitudes in their clinical practices
were more aware about immunization and
vaccination®®. Similar results were found in two
other Brazilian states, Minas Gerais and
Bahia®*.

Another significant result was observed
only for the vaccination model; “personal
serological evaluation” was associated with
susceptibility to HBV. This is a similar situation
to the PPE’s results and might reflect the
personal attitude to be protected against
transmissible diseases by the HCWs. This result
should be carefully interpreted because it
represents only the self-report, and there is
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possibility of bias (due to the poor agreement
between vaccination and seroprotection status).
In addition, for the immunization status, this
factor was not predictable.

Although no other result was significant
in the final multiple model, some important
descriptive seroprotection status data should be
addressed here. The descriptive information of
the absolute number for HBV susceptibility in
table 2 shows that most workers are women,
single, working more than 10 vyears and
professionals including nursing categories. This
descriptive pattern is a reality already verified in
the Brazilian context by many other studies,
especially considering that many health
professionals, mainly those in the nursing areas,
are females®?#?%%:303! Ditferent pattern for sex
distribution was observed in India, based on a
study involving 678 HCWs in a Medical College.
Limitations related to the date of vaccination
should be considered, as we were unable to
obtain this type of information, once that many of
the professionals did not have the card vaccine
at the moment of the interview. It is recognized
that the HBV vaccine is more effective in the
childhood, however its effectiveness decreases
with increasing age.

CONCLUSION

This study presented a multicenter
investigation among healthcare workers of
several health unities in the state of Alagoas,
located in Northeastern Brazil. We predicted
some factors that could be associated with HBV
susceptibility; however, we presented the
problem in its first situation through a cross-
sectional perspective, assuming that outcomes
and exposures are occurring at the same time in
the period. This is the main limitation that we
need to interpret when dealing with cross-
sectional studies. On the other hand, this type of
investigation is useful to quickly check the
current status of population groups and list
important factor for a deeper investigation.

An advantage of our study comparing to
other studies is the use of serological test to
assess susceptibility to Hepatitis B. Further
investigations are needed to better understand
the reasons why some health workers still are
not fully vaccinated against HBV. Some authors
pointed out some barriers for vaccination among
HCWs that could a be a key-factor of future
investigations such as fear of side effects, no
perception of risk infection, few information
about transmission, pressure at work, access
and cost®. One obvious rationality is to vaccine
this non-immune health workers, however the
best strategy to prevent HBV is the universal
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vaccination of infants rather than focus on high-
risk groups.™ It is always important to remember
some efforts to reduce exposition to Hepatitis B
virus by HCWs such as adoption of correct
operation procedures, use of non-sharp
instruments whenever possible and increase
seroprotection through the vaccination of all
health workers.
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