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ABSTRACT

Cross-sectional study conducted among workers of the Family Health Strategy Montes Claros. Objective: to investigate the report
of vaccination against Hepatitis B, verification of immunization and the factors associated with dosages of anti-HBs. Method: we
collected blood samples from those reported that they had one or more doses of the vaccine. We evaluated the association of the
dosage of anti- HBs with sociodemographic conditions, occupational and behavioral. The associations were verified by Mann
Whitney and Kruskal Wallis and correlation Spermann by linear regression using SPSS® 17.0. Results: among the 761 respondents,
504 (66.1%) were vaccinated, 52.5 % received three doses, 30.4 % verified immunization. Of the 397 evaluated for the determination
of anti-Hbs, 16.4% were immune. Conclusion: it was found that longer duration of work was associated with higher levels of anti-
HBs, while levels of smoking were inversely associated with anti-HBs. These workers need for vaccination campaigns.
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INTRODUCTION

Hepatitis B (HB) is a public health problem, there are chronic
carriers of Hepatitis B virus (HBV) infection in the world. Such
aggravations have high impact on public health and in the na-
tional health systems of countries”. A national survey showed
that Brazilian regions have variations and present epidemio-
logical differences. It was estimated that at least 15% of the
population has already across HBV at some point and chronic
cases of HB affects about 1.0% of the population, constituting
an important link in the chain of transmission of the disease>*.

Within the Brazilian population vulnerability, we highlight
health workers, who are more vulnerable to HBV when com-
pared to the general population. HB is considered an occu-
pational disease, related to the degree of exposure of these
professionals in their workplaces, through their direct relation
when handling blood and other body fluids of patients in-
fected with HBV and the possible transmission of HBV to their
patients. Thus, health workers are part of HBV directly trans-
mission chain. The risk of HBV contamination is high after
accidents with sharp instruments contaminated with positive
HB and Ag patients. A study of clinical pathology profession-
als showed that 22.6% of these professionals had indicative
of serology prior contact with HBV@#, In this context, the risk
of health workers deserves special attention with preventive
measures against HBV, and vaccination is the best form of
protection. It is one of the most important health interven-
tions, due to its collective character thus ensuring breaking the
chains of transmission. Vaccination of health care workers can
reduce the incidence of HBV infection in up to 95%%.

The HB vaccine was introduced in high prevalence settings
in 1989, culminating in the universal vaccination in children’s
agenda from 1998. The Brazilian Ministry of Health has expand-
ed the age group to be immunized, which was 0-19 years in
1998, rising to 0-29 years in 2012. The access to this vaccine is
public and its distribution is free of charge to users of the Brazil-
ian Unified Health System®. In Brazil, it is recommended that
vaccination should be made within three (3) doses at 0, 30 and
180 days. For health workers, the recommendation is that after
the administration of the last dose against HB, serological tests
are carried out to control antibody titers (anti-HBs)™. After admin-
istration of the complete scheme, the vaccine can induce high
degree of immunity, but about 5%-10% of vaccines do not reach
the protective antibody titers. Revaccination is made in case of
failure of immunization (protective titers <of 10mIU/ml)™.

Despite the availability of HB vaccine in SUS services®, it
appears that the vaccination status of professionals at all lev-
els of health care show the problems associated with adher-
ence to vaccination and occupational health precautions®®.
There is also sub-notification or not informed data regarding
vaccination coverage among workers in primary healthcare.
Studies were identified”® which addressed the issue of pri-
mary health care workers, where there is a large contingent of
health workers with the most diverse backgrounds and with
different peculiarities in relation to other health workers.

Thus, we highlight the importance of knowing the aspects
related to HB vaccination in the context of the Family Health

Strategy (FHS). The reporting prevalence of HB vaccination,
post-vaccination immunity verification, the prevalence of HB
immunity of FHS workers in the city of Montes Claros, MG.

METODOLOGY

A cross-sectional study conducted between August and
December 2011, which included all 762 workers of Primary
Health Care of all 59 FHS teams of Montes Claros (MG): phy-
sicians, nurses, dentists, nursing technicians and assistants,
oral health technicians and assistants, and community health
workers. Data collection occurred in two phases. At first, all
employees were asked to answer a semi-structured question-
naire, previously tested among workers not considered for the
study. In the second phase, workers who reported having re-
ceived at least one dose of HB vaccine were selected, from
these, we selected the sample. To define the sample size, we
considered a 95% confidence interval, a 50% proportion of
the event and a 2.0% error, totaling 417 professionals. Blood
samples were collected from these participants who reported
receiving one dose of HB vaccine, which were randomly se-
lected and agreed to participate in this phase of the study.
A calibrated technician verified the anti-HBs dosage, the titer
considered protective was = 10 mlU/ml, lower amounts are
referred to as latent immunity or no immunity.

The prevalence of reported vaccination was assessed with
the question: Have you taken the Hepatitis B vaccine? If the an-
swer is YES, how many doses have you taken (yes, three doses;
yes two doses, yes, one dose; yes, | do not know how many
doses; no, | do not know/l do not remember). The prevalence
of post-vaccination immunity was assessed with the question: If
you have been vaccinated, have you made a blood test to check
if you were immune to Hepatitis B? If the answer is YES, what
was the result (the test was done and I'm immune, the test was
done and I'm not immune; | did not do the test; | have not been
vaccinated; | do not know/I do not remember).

In the evaluation of immunity, we considered workers who
reported receiving at least one dose of HB vaccine. The work-
ers were characterized by the variables investigated. For the
analysis, we considered the titer of anti-HBs as the dependent
variable. We evaluated the association of anti-HBs dosage with
sociodemographic conditions, occupational aspects of the gen-
eral health and health-related behaviors. Associations between
the dependent variable, titer of anti-HBs were identified by the
Mann Whitney, Kruskal Wallis test and Spearman correlation,
followed by linear regression with previous tests assumptions.
Statistical analyzes were performed using the SPSS software ver-
sion 17.0. The independent variables were grouped as follows:

- Socioeconomic and demographic conditions: gender;
years of age; education in years of study; marital status and
monthly income per capita in reais (Brazilian currency).

- Occupational aspects: function in the FHS; working
time in the profession in months; working time in the FHS
in months; working contract; presence of other professional
relationships; update on workers’ health in the last two years;
contact with a sharp instrument; contact with biological mate-
rial in actual practice; history of occupational accident with
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biological material; job satisfaction. The function in the FHS
was categorized into three levels: Higher education level
(physicians, dentists and nurses), technician or assistant (oral
health care technicians and nursing technicians) and high
school level (community health workers).

- General health and health-related behaviors: self-percep-
tion of health (excellent and good/fair, poor and very poor);
smoking (nonsmoker, smoker/ex-smoker), physical activity
(active/inactive); presence of systemic disease diagnosed by
a physician (yes/no) and use of prescription drugs by a physi-
cian (no/yes). The level of physical activity was measured by
the International Physical Activity Questionnaire (IPAQ) and
analyzed according to the guidelines of the Study Center of
the Physical Fitness Laboratory of Sao Caetano do Sul, clas-
sifying workers in very active, active, irregularly active and
sedentary, variable later categorized as active (very active, ac-
tive, irregularly active) and sedentary®. The duration of the
smoking habit was not considered, since the number of smok-
ing workers was low, making it impossible to categorize them.

The study followed the ethical principles of the National
Health Council (CNS) No 196/96 and it was approved by
the Research Ethics Committee (CEP/ SOEBRAS No 208/08).
Among 762 professionals invited to participate in the study,
761 (99.9%) agreed and signed the consent form.

RESULTS

Results from the first phase, in which 762 professionals were in-
vestigated, showed that 761 professionals answered the question

regarding reported vaccination (response rate of 99.9%). Among
the 761 participants, 504 (66.1%) were vaccinated and, of these,
400 (52.5%) received one dose of the vaccine, 57 (7.4%) two
doses and 47 (6.2%) three doses of the vaccine.

Among the 504 professionals who received at least one
dose of the vaccine, 153 (30.4%) reported they had per-
formed post-vaccination immunity verification, at least once.
In the second phase, 397 participated (TR = 95.2%) and were
randomly selected among the 504 vaccinated, from simple
random sample (n estimated = 417). Of the 397 who par-
ticipated in the collection of blood for the immune response
verification, 65 (16.4%) were immune.

Workers who were evaluated for immune status (n=397) had
ages ranging 18-59 years, mean age of 32.42 years and standard
deviation (SD) of 8.3; education ranged from 3-27 years, mean
age of 13.02, SD=3.06 (n=385); income in minimum wages'
ranging from 0.78- 21.57, with an average of 2.13 and SD=2.37
minimum wages (n =385). The working time experience ranged
from 1-420 months (35 years), with an average of 63.85 months,
SD=65.88 (n=395). The working time experience in health
ranged from 1-240 months (20 years), with mean of 44.70
months, SD=39.14 (n=395). In the immune status verification,
considering the anti-HBs among 397 workers, we observed a
mean level of anti-HBs of 3.8492 mIU/ml, SD=4.65, the values
of anti-HBs ranged from 0,00-20.50 mIU/ ml.

The characterization of the professionals who were evalu-
ated for Hepatitis B immune status was stratified according
to sociodemographic, occupational, and behavior aspects as
well as general health (Table 1).

Quadro 1- Characterization of FHS workers regarding vaccination and post-vaccination immunity verification regarding the
dosage of anti HBs, Montes Claros-Minas Gerais, 2011

Foram convidados a participar todos os 762 trabalhadores da ESF
L Verification report of Immunity HB/ Dosing Anti-HBs/ cutoff
Reported Vaccination s . . .
post-vaccination immunity point 10mIU
Census = 762 Census of vaccinated n=504 sampllng N=504
n761 TR= 99 99, =504 Estimated number = 417

- TR - n=397 TR = 95.2%
3 doses 400 52.5% Yes. immune 126 25.0%
2 doses 57 7.4% Yes. not immune 12 2.4%

Parameters of calculated sample
1 dose 47 6.2% Did it. without result 15 3.0%
N=504 p=0.50 q = 0.50

Do not know 122 16.2% Not verified 351 69.6% Error =2.0 z=1.96
No vaccination 135 17.7%
Three doses 400 52.5% Verified 153 30.4% Imumne 65 16.4%
No vaccination 361 47.5% Not verified 351 69.6% Not imumne 332 83.6%

1 The minimum wage in Brazil corresponds to R$ 788,00 reais or U$ 273,42 dollars according to the Central Bank of Brazil on February 26th, 2015
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Table 1-  Characteristics of FHS workers that were evaluat-
ed for Hepatitis B immune status (n=397), Mon- SOCIOECONOMIC AND DEMOGRAPHIC ASPECTS

tes Claros-Minas Gerais, 2011

Contact with biological material

SOCIOECONOMIC AND DEMOGRAPHIC ASPECTS No 152 38.1
Yes 245 619

Gender n % History of accidents with biological material

Male 66 16.6 No 352 88.7

Female 331 834 Yes 45 11.3
Marital status Job satisfaction

With partner 208 52.4 Satisfied 320 80.6

Without partner 189 47.6 Unsatisfied 77 19.4
OCUPATIONAL ASPECTS GENERAL HEALTH/ HEALTH-RELATED

BEHAVIOUR

FHS function

Higher education level 74 18.6 Self-perception of health

Technician or assistant 73 18.4 Positive 360 90.6

High school level 250 63.0 Negative 3794
Work contract Smoking

Contract 187 47.0 Non-smoker 371 935

Fixed term 210 53.0 Smoker/ex-smoker 26 6.5
Presence of other professional employment Physical activity

No 342 86.1 Active 319 80.4

Yes 55 13.9 Sedentary 78 19.6
Update courses on workers' health field Presence of systemic disease

Yes 184 463 No 257 64.7

No 213 53.7 Yes 140 35.3
Contact with sharp instruments Use of medication

No 163 41.1 No 280 70.5

Yes 234 589 Yes 117 285

Table 2 -  Bivariate analysis between the anti-HBs antibodies dosage and categorical independent variables (median, interquar-

tile range), r* Spearman correlation between anti-HBs antibodies dosage and quantitative independent variables
among workers of Primary Health Care, Montes Claros (n=397), Minas Gerais, 2011

VARIABLES Median, Interquartile Count of Anti-
SOCIODEMOGRAPHIC ASPECTS Range HBs r* p-value
Gender
Male 1.69 (4.90) 0.141
Female 2.29 (5.93)
Age (years) 0.012 0.815
Education (years of study) 0.044 0.393
Marital status 0.589
With partner 1.81 (5.58)
Without partner 2.13(6.23)
Per capita income (in Reais) -0.051 0.320
OCCUPATIONAL ASPECTS
FHS function 0.734
Higher education level 2.29 (6.71)
Technician and assistant 1.96 (5.70)
High school level
Working time (in months) 0.093 0.066
Working time in FHS (in months) 0.107 0.034
Work contract 0.245
Contract 2.38 (5.93)
Fixed term 1.65 (5.87)

To be continued
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Table 2 (cont.)

VARIABLES Median, Interquartile Count of Anti-

SOCIODEMOGRAPHIC ASPECTS Range HBs r* p-value

Presence of other professional employments 0.927
No 2.15(5.93)
Yes 1.74 (5.78)

Update courses on workers' health field 0.846
Yes 2.18 (5.96)
No 1.96 (5.87)

Contact with sharp instruments 0.842
No 1.78 (5.87)
Yes 2.18 (5.94)

Contact with biological material 0.809
No 1.76 (5.87)
Yes 2.15(5.93)

History of accidents with biological material
No
Yes

Job satisfaction 0.586
Extremely satisfied 2.11 (6.32)
Moderately satisfied 1.78 (5.77)
Unsatisfied 2.46 (5.95)

GENERAL HEALTH/ HEALTH-RELATED BEHAVIOUR

Smoking 0.066
Non-smoker 2.11 (5.95)
Smoker/ex-smoker 1.44 (2.88)

Physical activity 0.284
Active 1.82 (5.87)
Sedentary 2.43 (6.26)

Presence of systemic disease 0.580
No 2.05 (5.88)
Yes 2.06 (6.01)

Use of medication 0.775
No 2.05 (5.89)
Yes 1.79 (5.93)

. ]'” the bivariate finalysis, we gvaluated the asso-  Table3-  Multiple linear regression between anti-HBs antibodies dos-
F'at'on between f"”t"HBS antibodies d0§3365 a”fj the age and quantitative independent variables among workers
independent variables through the median and inter- of Primary Health Care. Montes Claros. Minas Gerais. 2011
quartile range. To evaluate the association between
anti-HBs dosages and quantitative in.dependent vari- Dosagem de
ables we used the Spearman correlation (Table 2). » B (EP) anti-HBs

For the multivariate analysis, we used linear Variavel standard
regression. Three assumptions of multiple linear Estimate B p-valor
analysis were satisfactory (Durbin-Watson=2.09/

VIF-mea.n=1.0.3/ tolerance=0.97). The .de[:.)en- Intercept 3.49 (0.35)

dent variable did not show Gaussian distribution.

In the multivariate analysis, it was found that the Working time in FHS (in months) 0.012 0.006)  0.097  0.05
longer they .wc.)rked for FHS, there was a snlgmfl- Smoking 226 (0.95) 0.120 0.02
cantly association with higher levels of anti-HBs RZModel ‘ ’ : :
(p=0.05). The smoking levels were inversely re- ode 0.02

lated to the anti-HBs dose (p=0.02) (Table 3).

DISCUSSION

Among FHS workers, 52.5% (400) reported having re-
ceived full HB vaccination scheme of three doses. This data
is worrisome, considering the determination of 100% of HB

vaccination among health workers according to Brazilian Min-
istry of Health™. It is also relevant, since reported vaccination
was lower compared to a study among dentists in the same
city (Montes Claros-MG), which found that 91.2% reported

Rev Bras Enferm. 2015 jan-fev;68(1):77-84. 81



Martins AMEBL, et al.

vaccination in 200819, The reported vaccination was also
lower compared to other studies conducted in Brazil, among
Primary Health Care workers, which obtained rates of 93.2%
in Divinépolis-sMG™, 64.6% in Florian6polis-SC® and other
76.2% in Mato Grosso do Sul"2, The prevalence among these
FHS workers (52.5%) could be even worse if dental surgeons
were excluded, since a study with these professionals (den-
tists) of Montes Claros, who are probably included in the
study population in question, reached a value of 91.2%19.

Studies have shown resistance of health professionals re-
garding vaccination”'®. Among the factors that are barriers
to vaccination among health workers are: fear of side effects,
lack of perception of risks of infection, lack of information
about the transmission, pressure at work, difficulties of access
and cost of the vaccine. Access in Brazil is public and the dis-
tribution of the vaccine is free of cost to SUS users, however,
it is perceived that this information does not have the proper
disclosure. Lack of information, lack of training and poor edu-
cation are the main factors to justify HB non-vaccination®”.
Incomplete number of injections of HB vaccination is also a
recurrent factor among health workers, possibly due to the
unusual arrangement of the first and the third dose since doses
must be 180 apart, which makes it easier to forget or induces
the mistaken thought that only one or two doses can already
reach satisfactory immunity®.

In this study, among 504 workers, 30.4% reported they
had verified their immunization status and 25.0% reported
that the test resulted in immunity. Among the 397 that were
evaluated for immune status, from anti-HBs dosages, 16.4%
were immune. Different results were found in Florianopolis,
SC, where 32.98% of PHC workers were verified for immuni-
zation and 29.82% reported being immune®. In Divinopolis-
MG, only 19% of workers in PHC did serologic testing claim-
ing ignorance of the need to check their immune status".
In Sao Paulo, 259 PHC workers verified their immunization
status after vaccination and 93.4% had concentration =10
mlU/I of anti-HBs, indicating HB immunity"®. Among health
workers of a private hospital in Rio de Janeiro-R], 66.4% were
immune to HBV infection, with anti-HBs dosages greater than
10 mlU/I"), Thus, it was found that the number of reports
of immunity verification in this study was lower than those
reported in prior studies®' and higher than in Divinépolis"?,
since the number of immunity reports was lower in this study.
The anti HBs dosages reported in this study were much lower
than those reported in previous studies'*'”, this worrisome
factor suggests the need for up to date informational courses to
these workers, evaluating the effectiveness of the city vaccina-
tion rooms. It should be noted, however, that the low preva-
lence of registered immunity may be due to the time elapsed
after the last dose of HB vaccine®.

The importance of performing anti-HBs dosage after vac-
cination is recognized as the vaccination response depends
on each organism and there is a risk of not achieving protec-
tive antibody levels and new booster doses may be required.
This situation must be assessed particularly by health workers
and the procedures to be followed should be determined by
a reference service in occupational health. The literature

also shows that the serological test determines the dosages
of anti-HBs after contact or HBV vaccination, and this is the
only way to monitor the success of vaccination against this dis-
ease. Nevertheless, even though recommended, this test is not
available for free for the public health network of profession-
als"”. Perhaps the low prevalence of verification of immuniza-
tion through the dosage of anti-HBs among health workers® is
due to lack of free availability of this exam as part of a health
care protocol for healthcare workers. This situation indicates
a paradox for the care of these professionals since the recom-
mendation is that 100% of health workers are vaccinated, and
the distribution of the vaccine is free to these workers, while
the other recommendation, the test for the verification of im-
munization, is not offered for free at SUS. In addition, many
workers claim to ignore the applicability and necessity of sero-
logical test for the measurement of anti-HBs dosage'".

The prevalence of immunity report after anti-HBs post-vac-
cination verification test in previous studies®'> were similar
to that reported in this study. These data must be carefully
evaluated since after anti-HBs dosage in a sample of workers
we found a real prevalence of lower immunity, however, we
must consider the time length post-vaccination.

The anti-HBs dosage in this study was lower than previ-
ously reported among PHC workers'#1%. As for the factors as-
sociated with the anti-HBs dosage, it was found an association
between the amount of time they were working for the FHS
and higher levels of anti-HBs (p=0.05), which may be related
to the fact that possibly these workers had more opportunities
to be vaccinated, perhaps through campaigns or updates, or
by perception of need, only after exposure to biological or
sharp instruments. On the other hand, there is evidence of
greater anti-HBs prevalence in individuals who are older than
40 years and in those who work in the health field for over 15
years, indicating that immunization in many cases may have
occurred because of HBV contact®. In the present study, we
did not evaluate the post-vaccination length of time and it may
have a correlation between this time and the working time of
these professionals in the FHS. This fact should be taken into
consideration since previous studies showed the loss of im-
munity or reduction of anti-HBs levels among HB vaccinated
volunteers.

Regarding the duration of immunity due to vaccination, a
longitudinal study carried out in Alaska in order to test the
conferred protection by primary immunization found that
60% of the participants had a level of anti-HBs =10mlU/I
after 22 years they had taken the three injections of hepatitis B
vaccine. For those with anti-HBs lower than 1T0mIU/L, a boost-
er dose was given, and of these 87% achieved a protective
anti-HBs levels. Thus, it was concluded that the conferred pro-
tection by primary immunization from HB vaccine in infancy
lasts at least 22 years, whereas booster doses are not required.
In cases where vaccination can be confirmed, but the anti-
HBs is less than 10mIU/L, possibly the body is in a latent im-
munity, and after contact with HBV or booster dose, anti-HBs
levels rise, conferring immunity in approximately 90% of sub-
jects. The study also showed that 13% of people investigated
did not respond to the vaccine booster dose, staying with titers
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of anti-HBs less than 10mIU/I probably not immune. This fact
is associated with individual factors of each subject®. In this
context, studies with longitudinal data are crucial for the con-
tinuous assessment of public health strategies and vaccination
programs are relevant to health professionals, which may ex-
plain why so many professionals who had had three injec-
tions of hepatitis B vaccine did not present protective titers
of anti-HBs on occasional doses, disregarding the vaccination
time®. Among 1,658 people vaccinated after 10 years, it was
concluded that despite not having levels considered protec-
tive, a dose of reinforcement due to the possible presence of
immune memory would not be necessary, since over 90% of
those who received a booster dose responded with increased
titer of anti-HBs greater than 10mIU/L19.

The smoking levels were inversely related to the dose of anti-
HBs (p=0.02), that is, highest levels of smoking were associated
with lower doses of anti-HBs. This situation can be explained
by the fact that unhealthy habits may interfere with all general
health status of the individual, including the immune system.
Therefore, smokers may be less responsive to stimulation of
the immune system. Decreased immunogenicity in relation
to HB vaccination in health care workers has been attributed
to increasing age, male gender, obesity, smoking and chronic
diseases among older adults. In a study conducted among 597
health professionals in India, post-vaccination immunity was
more common among women, as from the 597, 96% of wom-
en became immune, while only 85% of men became immune.
Furthermore, smoking was significantly associated with an un-
satisfactory response, and the appearance of protective levels of
anti-HBs (greater than 10mlU/l) did not occur in 7 professionals
who were smokers, even after the booster dose!'®.

Greater vaccination prevalence (86.4% and 88.0%, re-
spectively) were reported in those with more active behaviors
(participation in leisure activities and physical activity) and
among non-smokers (86.4%)?. Current smokers had a lower

chance of having complete vaccination than nonsmokers. In
this sense, smoking can be understood as behavior that may
neglect their own health, a situation that seems to repeat, as
the worker can also neglect the HB vaccination®. It should
be noted that health workers are among the main risk groups
for HBV infection in Poland, as the infection was observed in
16.4% of the nursing workers®?.

We can verify that the appropriate immune status against
HB is closely related to professionals with longer time of edu-
cation (years), which can possibly be explained by the access
to information from the academic life on HB and its preven-
tion. However, this association cannot be proven by this study.
It is, therefore, suggested the need for greater general training
opportunities to raise awareness on the HBV vaccination and
the need to verify immunization within 30 days after the last
of the three injections of hepatitis B vaccine.

Limitations of this study are related to the dependent vari-
able that did not show Gaussian distribution and also because
the anti-HBs dosage has not been related to vaccination time.
It is also important to note that the process that relates the
evaluation of immune status and the variables investigated are
dynamic. Therefore, causes and effects certainly vary through-
out life and, because this is a cross-sectional study, a tempo-
ral relationship between the observed associations cannot be
establish.

CONCLUSION

The prevalence of reported vaccination, post-vaccination
immunity verification and immunity to HB were low and sug-
gest the need for vaccination campaigns among FHS workers,
including the importance of completing the immunization
scheme and verify the immunization after the HB vaccination.
The time of professional experience and health behaviors were
associated with anti-HBs plasma dosages of these workers.
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